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SYNTHESIZED  VHF  FM 

EXCITER  &  RECEIVER  MODULES 


No  more  waiting  for  crystals! 

Hamtronics      is       pleased      to 
announce  a  new  lint  of  its  vhf  fm 
transmitters        and        receivers, 
popular  for  repeaters,  voice  and 
data  links,  control,  telemetry,  and 
other  demanding  applications. 
T301  Exciter  and  R301  Receiver  provide  high  quality 
nbfnri  and  fsk  operation  on  144-148  MHz  (and  148-174 
MHz  for  export  and  gov't  services)    Feshjres  include 

•  Dip  swftch  frequency  seiection. 

•  Exceptionai  modutation  for  voice  and  ctcss. 

•  Very  fow  noise  synth  esizer  for  repeater  service. 

•  OifBct  fm  for  data  up  to  9600  baud, 

•  Commercfa!  grade  tcxo  for  tight  frequency  accuracy 
in  wide  range  of  environmental  condittons: 
2ppm'30tQ+60"C. 

m  tn  stock  for  same  day  shipping. 

TA301  EXCITER 


Rated  for  continuous  duty, 
2-3W  output 

•  Kit  on(ySi09 

•  TCXO  option    .S40 

«  Wired/tested    .$id9 
(incrudesTCXO) 

•  Inquire  about  models 
for  higher  frequencies. 


R301  RECEIVER 


Kit  only  $139 

TCXO  option    $40 

Wtreditested .  $209 

(irkdifdes  TCXO) 

Our  traditionat  cr/staf- 

controtled  receivers 

and  exciters  are  stifJ 

BvailBbie  for  all  vtit  and  uhf  bands 


CRYSTAL  CONTROLLED  VHF  &  UHF 
FM  EXCITERS  &  RECEIVERS 


FM  EXCITERS: 


2W  output,  contirruous  duty, 

*  TA51:  forSM,  2M,  220 
MHz ...kil$93,w/t$169 

.  TA4S1r  for  420-475  IVtHz, 
,..„kit$99.  w/tSl69, 

•  TA901:  for  902-928  MHz, 
(0.5Wout) ....w/t$169 


VHF  &  UHF   POWER  AMPLfFIERS. 

Output  levels  from  10W  lo  lOOW Starting  at  $99. 

FM  RECEIVERS: 

•  R1D0VHFFMRCVRS 
Very  sensitive  -  0.1 5pV. 
Superb  selectivity  -  both 
crystal  and  ceramtc  IF  tiMiz. 
>l{)0cJBdownat±12kHz. 
best  available  anywhere. 
T] utter-proof  squelch. 

For  46-54.  72-76.  140-175,  or  216-225  MHz 

•  R144  RCVR.   Like  R 1 00.  for  2M,  with  helical  reso- 
nator in  front  end ,.„„.,. „,,„.„„  kit  $159,  w/t  $219 

•  R451  FM  RCVR,  for  420-475  MHz    Similar  to  R100 
above kitSi29.w/tSia9 

•  R901  FM  RCVR.  902'92eMH2 .$159.  w/l  $219 


Get  more  features  for  your  doflar  with  our 

REP-200  REPEATER 


A  micropmcessor-controlled  reptiiM'ltMfulJ  auto< 

patcii  and  many  v&rsatlle  dtmf  remote  control 

features  «it  less  than  you  might  pay  for  a 

bare  bones  repeater  or 
controller  alomi 


Now  - 

2  meter  machines  m  stock 

for  next  day  shipment!      Call  for  detaits. 

•  kit  stm  only  $W9S 

•  lactory  assemb/ed  st^tt  only  11295 

^0-54    14V174,  2$3-Z3;3  42C-475UHIL  r9Q2'S2A  MH^  sigtitly  ti^tter  ^ 

Digital  Voice  Recorder  Option.  AJIows  message  up 
to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id.  or  botii.  Great  for  making  club 
announcements!  , ,. - ..  only  Sioo. 

I?EP-200C  Economy  Repeater  Real-voice  iD,  no 
dtmf  or  autopatch Kit  otWy  $795,  w&i  $11 95. 

REP-200N  Repeater.  Without  controller  so  you  ca^ 
use  your  own. Kit  only  S695,  w&t  $995 


You1l  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  Rrstl 


Hamtronics  lias  the  world's  mpst 
complete  line  of  modules  for 
maMnt  repeaters.  In  addition  to 
eic iters,  pa'8«  and  receive rm,  we 

offer  the  fallowing  controllers. 

COR -3.  Inexpensfve,  flexibfe  COR  module  wfih  timers, 
courtesy  beep,  audio  mixer. only  (49/kit,  $79  w/t. 

CWID.   Trad  itionaJ  d  icKie  matrtx  tD'er  kit  only  S  SB . 

CWID-2.    Ef)fOflfV<;Qntrolted  ID'er &niy  $54mit  *7t  w#t 

0VF?*1,  Record  your  own  voice  up  to  20  sec.  For  voice  rd 
or  playing  cJub  announcemeriig S59/kit,  $93  w/t, 

COR-*.  Complete  COR  and  CWlD  all  on  one  board.  ID  in 
eprom,  Low  power  CMOS. only  $9d/ktt,  $149  wtt 

:aR*6,  COR  with  real-voice  Ki.  Vow  po^wer  CMOS,  non- 
vol  at  lie  memory .*;,_^.* ki  I  only  $99,  wft  o  nty  $  1 49 . 

COR '5.  pP  controiler  vwith  autopatch,  reverse  ap.  phone 
rerriote  controJ.  lots  of  DTMF  control  functions.  aU  on  one 
lioajd.  as  used  in  R£P*2O0  Repeater   $379  w/t 

AP-3.  Repeater  auto  patch,  reverse  autopalch,  phone  Isne 
remote  controi    Use  with  TD-2 kit  $69. 

TD-2.  Four-digil  DTMF  decode r/controHer.  Five  latching  on- 

off  functions,  tol^  call  restrictor. kit  $79. 

TD-4.  DTMF  control Jef  as  above  except  one  on-off  fifnction 
and  fK?  loU  call  ne^tFJCtor  Can  also  use  for  seledive  caltitrg; 
mule  speaker  until  someone  pages  you .  Mt  $49. 


SUBAUDIBLE  TONE  ENCODER/DECODER 


Access  all  your  favorite 
closed  repeaters! 

•  Encodes  all  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  SwitcJi  selection. 
«  Comprel^ensive  manual  also  shows  how  you  can  set  up 
a  front  panel  swftch  to  select  lofies  for  several  repeaters. 
«  Decoder  can  be  used  to  mute  receive  audio  and  is  opti- 
mized for  instaiiation  in  repeaters  to  pmvkje  closed  acce^. 
High  pass  fiiter  gels  rid  of  anno/ing  buzz  in  receiver. 

•  TD-5  CTCSS  Encoder/Decoder  Kit ofily  $39 

•  TD-S  CTCSS  Encoder/Decddcf  Wired/tested  „.„. .$59 


LOW  lUOISE  RECEIVER  PREAMPS 


LHGi  )  GaAs  FET  PREAMP 
STILL  ONLY  $59,  wiredftested 

•  Make  your  friends  sick  with 
envyf  Work  stations  they  doot 
even  Know  ere  the/e 

•  Install  one  a!  the  anlenna  arMl 
overcome  coa^e  losses. 

•  Avasfabie  far  28-30,  46-56^  137-152,  152-172.  210- 
230.  400-470,  and  800-960  MHz  bands 

LWW^   )  ECONOMY  PREAMP 
ONLY  $29  kit,  $44  wfre<f/te&ted 

•  Minfatyre  MOSFET  Preamp 

•  Solder  terminals  aliow  easy  con- 
nection inside  radios. 

AvaHabie  for  25^35.  35-55.  55-90.  90-120.  120^150^ 
150-200.  200-270.  and  400-500  MHz  bands 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


Go  on  a  ham  satellite  adventure!  Add  an- 
other band  for  the  next  contest.  Thrill  in  the 
eKcltement  of  building  your  own  gear,  and 
save  a  bundle. 


No  need  to  spend  tfiotjsands  en 

r)ew  transceivers  for  each  band! 


•  Convert  vhf  and  uhf  signals  to/from  10M. 

•  Even  if  you  don't  have  a  lOM  ng.  you  can  pcic  up 
very  good  used  xmtrs  &  rcvrs  for  next  to  nothing. 

•  Receiving  converters  {shown  ^bove)  available  for 
various  segments  of  6M,  2M,  230,  and  432  MHz. 

•  Rcvg  Conv  Kits  from  S49,  wired/tested  units  only  $99 

•  Transmilting  converters 
for  2M,  432  MHz, 

•  Kits  only  S89vhfor 
$99  uhf. 

•  Power  amplifiers  up  to 
50W  output 


Finally  -  A  Professionat 

Quality  Receiver  to  Monitor 

Weather  Broadcasts! 


Our  RWX  is  a  very  sensitive  and  selective 
Hamtronics*  grade  receiver  to  monitor 
cdtfcal  NOAA  weather  broadcasts. 

Excellent  0.1 5pV  sensitivity 
provides  good  reception  even  at 
dastanoes  of  70  miles  or  more  with 
suitable  antenna.  No  comparison 
with  ordinary  consumer  radios! 

Automatic  mode  provides  storm  watch,  aterting  you  by 
unmuting  neceivef  and  providing  an  oiitput  to  trip  femott 
equipnwfit  when  an  alert  tone  is  broadcasL 

Smill  enough  for  emergency  or  porta  bio  use,  II  can  even 
be  powered  from  a  small  9-1 2V  battery  when  needed. 
Crystal  controiied  for  accuracy;  all  7  channels  provided 
(162  40  to  162,55) 

You  can  hay  |ust  the  receiver  pcb  module  in  $dt  fotrn  or 
buy  the  kil  with  an  attractive  metat  cabinet,  AC  power 
adapter,  and  buiii-tn  speaker.  It  is  also  avaikble  factory 
wired  and  tested. 

•  RWX  Rcvr  l(ft.  PCB  only     .,. ,..,.^,....^ CT 

•  RWX  Rcvr  kk  v^^  cabinet  patter .  &  AC  ad^:^    . —  $99 

•  RWX  Rcvr  ■rired/te^ed  it\  catunet  wrtti  speakef  £  adapter ...^..1139 


Buy  at  foWp  factory -direct  net  prices  and  savef 
For  complete  info,  call  or  write  for  complete  catafog. 
Order  by  matL  lax,  emaiL  or  phone  (^  12.  1  s  tasterntimei 
MJn.  $5  SStii  charge  tor  1"  Ib.  plui  addl  weigtit  &  insurance. 

Use  Visa,  MC,  Discover,  check,  or  UPS  C.O.D. 


View  Catalog  on  our  Web  Site: 

wwwhamtronics.com 

email:  ]v@hamtronicsxom 


We  mafre  many  otfier  products,  too  numerous  to  fit  on 
one  page.  See  prior  montfr's  ad  for  more.  Hamtronics 
ateo  makes  Receivers  for  Weather  Satefiites  &  WWV 
and  vartoits  data  adapters  S  pwr  amptrfters  for  radios. 


Our  ^S  Year 


miromcs,  inc 

65-D  Moul  Rd;  Hilton  NY  14468-9635 
P/ione  7'i^3B2'B43Q  (fax  ^9420) 


& 


CORPOnATiaiM 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


\ 


www.astroncorp.com 


SWITCHING  POWER  SUPPLIES 

WT.{LBS) 

3,4 
3.6 
4,2 

5.0 


CONT. 

ICS 

SS-10 

7 

10 

SS-12 

10 

12 

SS-18 

15 

18 

SS-25 

20 

25 

SS-30 

25 

30 

SS-25M  With  volt  &  amp  meters 
SS-30M  With  voll  a  amp  meters 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RU66ED  •  RELIABLE 


SPECIAL  FEATURES 

•  a3i]D  STATt  ELECTRONICALUf  REGULATED 

•  F0LD-8ACK  CURf^NT  UI^ITI^  Protects  Row^  Sypply 
from  excessive  current  &  contirtiious  shorted  output 

•  CROWBAR  OVEfl  VOLTAGE  PROTECTION  on  all  Models 
tstcipf  RS^.  ifS-tt,  BS-SA.  RS41.  flS-SL 

•  WAtWTAIN  ReGliLftTION  &  LOW  RIPPt£  at  hjw  tirtc  Input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  lor  RS  3A 

•  ONE  YEAH  WARRANTY  •  MADE  IN  U.S.A. 


KHFOIMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105^125  VAC 

•  OUTPUT  VOLTA^:  t3,8  VDC  t  O.OS  tfulte 
(Ipitsmaliy  Adjustable:  11-15  VDC} 

■  RIPPLE  Less  than  &mv  peak  to  peak  (full  load  & 
km  line) 

•  All  units  available  in  230  VAC  input  voltage 
(except  for  SL-11AJ 


SLSE 


•  LOW  PROFILE  POWER  SUPPLY 


MODEL 

SL^IIA 
SL'HR 
SL-1IS 

SL-11R-RA 


Colors  Cofllfnuoui 

Gray     Black    Duty  lAmpd 

7 
«  «  7 

7 
7 


l€8* 
lAnpf) 

II 

n 
11 

II 


Sizt  (IN) 


SItipjpfiig 


WL 


12 
12 
12 
13 


RS-L  SERIES 


POWER  SUPPLIES  WITH  BUILT  M  CIGARETTE  LIGHTER  RECEPTACLE 

la*  size  (INI 

|A«psl  H  ^  W  4 


MODEL 

RS'4L 
RS^SL 


CMInuoyi 
My  (Anml 


3 
4 


4 

5 


3%  «  614  «  7'A 


Shipping 
WL[1t».l 

a 

7 


19"  RACK  MOUNT  POWER  SUPPLIES 

Coniinuoiis 
MODEL  Duty  lAmps) 


MODEL  RM-35M 


RS^A  SERIES 


MODEL  RS-7A 


RM-12A 

RM'35A 

RM-&QA 

RM-«QA 

Separata  Voft  and  Amp  Meters 

RM-12IVI 

RM  35M 

RM-50M 

KM  "pU*M 


9 
25 
37 
50 

9 

25 
37 
SO 


IDS' 
[Amps] 

12 
35 
« 
S5 

12 
35 
50 
55 


Slzi  (IN) 
HxWxD 

5V*  X  19  X  8V* 

5Vi  X  19  X  12  y? 

5%  X  19x12 'A 

7x19x12^* 

5%x19x87i 

5V*  X  19  X  12^^ 

5%x19x12V^ 

7  X  19  X  12*^ 


SNpDing 


Wt 


16 
38 
50 
60 

16 
38 
50 
€0 


MDOEL 

RS-3A 

RS-4A 

RS-SA 

RS^/A 

RS-10A 

8S-12A 

RS-12e 

R&^20A 

RS-3SA 

RS-50A 
RS-70A 


COlOrt 

Gray        ei»|( 


9 
• 


* 
* 


CiiHiiiit 
DvEy  (Amps) 

2.5 

3 

4 

5 

7,5 

9 

9 

16 

25 

37 
57 


ICS' 

3 
4 
§ 

7 
10 

12 
12 


SO 

70 


Sift  |IN| 
H  X  W  X  B 

3  X  4^  X  5^ 

3%  X  6^«  K  9 

m  X  6^  X  7% 

3^  X  S%  X  9 

4x  TV?  X  10^ 
4^^  X  8  X  9 

4x  7*j^  X  10^ 

S  X  9  X  WJt 

5x  11  X  11 

6x  13^4  X  11 
6  X  13Vi  X  12% 


Sliprl«| 

m,  (iit.i 

4 
5 
7 
9 
11 
13 
13 
18 
27 

46 

48 


RS-M  SERIES 


(VIODEL  RS  35M 


MOiEl 

*  $wltchat)l€  vQ^  and  Amp  meter 
ftS-l2M 

•  Separaie  volt  aiid  Amp  meters 
RS-20M 

F^-35M 
RS-50M 
RS'70M 


Clilliilii 

Bilf  |AA|t| 


16 

25 

37 
57 


ICf 
iA»piJ 

12 
20 

m 

SO 

70 


tin  [IN] 

ixwxl 

4'A  X  B  X  9 

5  X  9  X  10^ 

5x  11  X  11 

6  X  13^  X  11 

6  X  13V4  X  12% 


Shipplii 
VI.  f lit.) 

13 

ia 
m 

48 


VS-M  AND  VRM-M  SERIES 


•  Separate  VoCt  and  A^p  Meters  *  Output  Voftage  adjusiat)le  from  2-15  ^\ts  •  Cwrerrt  limit  adjiisiatile  from  1,5  amps 


to  Fyll  Load 
NiaDEL 

VS-12M 
VS^ZOM 

VS-50Ai! 
V&7Qiyi 


Ciiiliiiii 
Ditf  lAiifi) 

@13.&VDC  @10VDC  @5VDC 


9 
16 

25 

37 
67 


MODEL  VS-35M 


Variable  rack  rr^ourtt  power  supplies 
VRM-35M  2S 

VRI4-50M  37 


5 

9 

IS 

22 
34 

15 
22 


2 

4 

7 

10 

1i 

7 
10 


ICS- 
lABptl 

@13JV 
12 


50 
70 

35 
50 


Size  (IN) 
H  X  W  X  D 

4'^  X  8  X  9 

5  X  9  X  10^ 
5x  11  X  11 

6  X  13^  X  11 
6i13V^x12% 

6%  X  19  X  12^ 
5%  X  19  X  12^ 


MfPH 
Wr.  |il«,) 

13 

20 


46 
48 


50 


RS-S  SERIES 


MODEL  RS12S 


Built  lit  Speaker 

RS-7S 
RS-IOS 

F^-I2S 
RS-20S 

SL'IIS 


Coleii 


Graif 


Ciiliieeit 

lity  lAapt) 
5 

7.5 
9 

16 

7 


ICS' 

7 
10 
12 
20 

11 


5i£#  IIN| 

IxWxl 

4  X  7Vi  X  10^ 

4  x  7%  X  10^ 

4^  X  8  X  9 

5  X  9  X  Wk 

2^4  X  7%  X  9% 


SIfppiil 
WL  {Ilt4 

10 

12 

13 
18 

12 


'tCS*-lntermit!e/it  Con^munication  Service  (50%  Dyty  Cycle  5fn»n.  on  5  min.  off) 


aRCLE  16  ON  REAOEH  SERVICE  CARD 


CubB 

World's  Smallest  TV  Transmitter 

Perfect  vidao  transmission  from  a  transmitter  you  can  hide  under  a  quar- 
ter and  only  as  thick  as  a  stack  of  k)ur  pennies-  thaf  s  a  nickel  in  the  pic- 
ture! Transmrts  coior  or  B&W  up  to  150'  to  any  TV  tuned  to  cable  channel 
59  with  a  solid  20  mW  of  power.  Crystal  controlled  for  no  frequency  drift 
with  performance  that  equals  law  enforcement  models  that  cost  hundreds 
more!  Deluxe  model  includes  sound  using  a  sensitive  built-in  mike  that 
will  hear  a  whtsper  1 5  feet  awayl  Units  run  on  9  volts  etkI  hook-up  to 
most  any  CCD  camera.  Our  cameras  shown  below  have  been  tested  to 
mate  perfectly  wfthi  The  Cube  and  work  great.  Fully  assembled. 

C-2000  Video  Transmitter  Cube,..,....., ««,„,„• $89.95 

C-3000  Video  and  Audio  Transmftter  Cube,.»,„. ,$149,95 


7^^^^^^^"?^^^ 


-■-""■• 


CCD  Video  Cameras 

tr  youYe  looking  for  a  good  quality  CCD  board 
camera,  stop  right  here!  Our  cameras  use  top 
quality  Japanese  Class  'A'  CCD  anays.  not 
the  off-spec  arrays  that  are  found  on  many 
other  cameras.  You  see,  the  Japanese  suppli- 
ers grade  the  CCDs  at  manufacture  and  some  manufacturers  end  up 
with  the  off-grade  chips  due  to  either  cost  constraints  or  lack  of  buying 
'clouf .  These  caniefas  have  nice  dean  fields  and  excellent  light  sensitivi- 
ty, you'll  really  see  the  difference,  and  if  you  want  to  see  in  the  dark, 
these  are  super  IR  (inf  ra-Red)  sensitive!  Available  with  Wtde-angle  (80^) 
or  super  slim  Pin-hole  style  lens.  Both  run  on  9  VDC  and  produce  stan- 
dafd  1  volt  p-p  video.  Add  one  of  our  transmitter  units  for  wire^ess  trans- 
mission  to  any  TV  set,  or  add  our  Interface  board  (below)  for  Audio 
sound  pick-up  and  direct  wire  connection  to  any  Video  monitor  or  TV 
video/audk)  input  jacks.  Fully  assemWed. 

CCDWA-2  CCD  Camera,  wide-angle  lens ,.$99.95 

CCDPH-2  CCD  Camera,  slim  fit  pin-hole  lens ...$99.95 


CCD  Camera  Interface  Board 

Here's  a  nifty  little  kit  that  eases  hook*up  of  your 
CCD  camera  module  to  any  video  monitor,  VCR 
or  video  input  TV  set.  The  board  provides  a  volt- 
age regulated  and  filtered  source  to  power  the 
camera  (CCD  Cameras  require  a  stable  source 
of  power  for  best  operation),  sensitive  electret  condensor  mike  for  great 
sound  pick-up  and  RCA  Phono  jacks  for  both  audio  and  video  outputs. 
Runs  on  1 1  -  20  VDC 

IB-1  Interface  Board  Kit $14,95 


Budget  TV  Transmitter 

Transmit  audio  and  video  to  any  TV  set  with  this  fully 
assembled  transmitter  Afthough  not  tiny,  it  still  offers 
some  neat  features.  Takes  standard  1  volt  p-p  video 
and  audio  and  transmits  on  any  UHF  TV  channel  of 
J  your  chok:e  from  1 7  -  42.  Has  mgged  metal  case, 

includes  AC  adapter,  whip  antenna  and  even  RCA  phono  plug  patch 

cords!  Can  also  run  on  12  VDC. 

VS-2  Video  and  Audio  Sender,  Fully  Asseinbled.........$29.9S 


IR  Illuminator  for  CCD  Cameras 

See  in  totaf  darkness  with  one  of  our  CCD  video 

cameras  and  thts  IR  illuminator!  IR  light  can1  be 

seen,  illyminate  the  scene  with  IR  and  a  CCD  camera 

*sees'  just  fine.  The  array  of  24  extra  high  intensity 

LEDs  are  invisibfe  to  anybody  -  except  for  aliens  and  Casper!  Runs  on  12 

VDC.  Illuminates  similar  to  that  of  a  bright  flashlight, 

IR-t  IR  lllitntlnator  Ktt.«. .„ .$24.95 


MicroEye  CCD  Camera  & 
Transmitter  Combo 

We  married  together  one  of  our  quatrty 
CCD  cameras,  a  sensitive  electret  micro- 
phone and  a  small  TV  transmitter  to  give 
you  a  super  neat  -  and  tiny  -  all  in  one, 
'knows  all  sees  all,  hears  air  package! 
Small  enough  to  fit  into  a  cigarette  pack 
and  powerful  enough  to  transmit  up  to 
150'  to  any  standard  TV  set.  Tunable  to  operate  on  TV  cnannels  4, 
5p  or  6  and  runs  on  9  to  20  VDC.  The  sensitive  mike  picks  up  nor- 
mal voice  within  an  average  size  room.  Ideal  for  private  detectives^ 
investigators,  hobbyists,  babysitters,  rnodel  rocketeers,  RC  air- 
planes and  other  uses  limited  only  by  your  imagination.  Camera 
module  Is  fully  wired  and  the  transmitter  unit  is  an  easy  to  build  kit 
that  goes  together  In  an  evening.  Includes  alt  parts,  hands omie  jet- 
Wack  case  and  clear,  concise  instructions  with  ideas  for  use.  And, 
don't  forget,  our  CCD  cameras  are  very  sensitive  to  IR  light  -  just 
add  the  IR-1  IR  Illuminator  kit  for  see4n-the-dark  operationl 
ME-2000  MicroEye  TV  Transmitter  Combo $149.95 


Wavecom 

Wireless  Video 

and  Audio 

Transmission 

System 

Transmit  extremoly  clean 
and  sharp  video  and 
audio  up  to  300  feet.  Wavecom  transmits  in  the  ZA  GHz  band 
using  FM  and  circular  polarization  for  state-of-the-art  transmrsskxi- 
There  is  no  fading,  ghosting,  humming,  buzzing  or  picture  rolling 
when  using  the  Wavecom.  System  consists  of  two  parts,  a  trans- 
mitter unit  and  a  receiver  unit.  Switch  selectable  4  channel  opera* 
tion  allows  use  of  multiple  Wavecoms  in  the  same  geographic  area. 
Connections  are  video  and  audio  in  and  out  using  standard  RCA 
phono  jacks.  Includes  AG  wall  plug  adapters,  patch  cords,  coax 
cable  jumper,  TV  antenna  A/B  switch  and  complete  hook-up 
instmctjons.  Fully  assembled  with  one  year  warranty. 

The  Wavecom  Sr.  has  all  of  the  features  above  plus  adds  the 
capability  of  transmrtting  your  TV/OSSA^CR  remote  control  signals 
from  the  receiver  unit  back  to  the  transmitter  unit.  This  is  great  for 
controlling  your  DSS  sateKrte  receiver  or  VCR  from  any  room  in  the 
house.  We  also  offer  the  smafi  internal  transmitter  module  assem* 
b^y  for  those  who  wish  to  make  their  own  concealed  vkjeo  transmit- 
ter system.  Module  is  about  the  size  of  a  couple  of  matchboxes  and 
includes  fTHCrowave  patch  antenna. 

WC'1  Wavecom  Jr.  Wireless  System ....$189.95 

WC-5  Wavecom  Sr  wHti  Remote  CapabifKy $239.95 

WC-TX  Tranemitter  Module  Assembly .4105.00 
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RAMSEY  ELECTRONICS,  INC, 

793  Canning  Parkway     Victor,  NY  14564 

Can  for  our  fto8  catakx|ue  or  visit  u$  on  the  web:  www.ra1ns8y9tectronics.co1n 


Toll-nee  Order  Service:  1-800-446-2295 

Sorry  no  technical  into  or  order  slatus  at  Ihfs  numoer 

For  Tech  Info  or  Order  Status.  Call  the  Factory  Direct 

Phone  (716)  924-4560 
Fax  (716)  924-4555 


«*isHsfCsnci 


ORDERim  tHFO;  Sabsiaction  Guararteed.  Exaitww  For  10  dayE,  f 

no*  pleased  r=tum  in  of^na!  Eorm  toe  refund,  Add  $5  95  fcff  Shipping, 
ftaiKSiPiQ  and  »nsu  ranee.  Ofde^^  un5er  S20,  add  ^.OO.  MY  r&skienfe 
add  7%  sates  rax.  SoFry,  no  CODs.  Foreign  orders,  add  20%  lor  sur- 
faipe  mail  or  use  credit  card  and  specify  sapping  method. 
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The  End  Is  Nonr! 

The  end  of  ilie  vear.  thai  is. 
You're  probably  reading  ihis  in 
Ocloben  HaJloween  momh.  The 
cover  is  daied  NovembeL  which 
means  Thanksgiving  is  coming 
!ii>on.  And  ihat  means  just  one 
more  month  uniil  Chrislmas. 
And  a  week  after  that  is  New 
Year's  Day,  when  you* re  sup- 
piised  [Q  tnake  all  those  resolu- 
tions. You  know,  the  promises  to 
bciicr  yourself  ihat  you  aren'i 
going  to  keep. 

Alas,  wc  all  seem  to  work  on 
the  same  svstcm  as  our  big  cor- 
poration!^.  thinking  at  most  about 
a  quarter  of  a  year  ahead,  if  we 
had  any  interest  at  all  in  the  long 
range,  wcM  immediately  change 
our  diets,  get  the  mercury  out  of 
our  mouths,  the  lead  out  of  our 
pants,  and  so  on.  All  that  stuff 
I've  been  preaching,  AM  ihal 
i^itnlT  you've  been  snoring 
through. 

Sure,  our  ham  radio  contests 
are  fun,  Al  least  for  a  few  of  us. 
For  the  rest  ihcy  can  he  a  royal  , 
pain.  For  the  very  lew  Ihey^re 
imporiunt.  They  buy  their  sta- 
tions around  winning  contests. 
Bui  then  there  are  a  few  severely 
misguided  souls  who  think  that 
working  DX  i.s  imporHun.  Milk- 
ing momentary  contacts  with 
hams  in  rare  countries  for  the 
sole  purpose  of  getting  a  QSL 
card  doesn't  hold  up  for  me  as 
Importam,  Hey,  I've  been  there* 
done  that.  I  recently  ran  across  a 
big  carton  of  my  old  QSL  cards 
out  in  the  bam.  Sure,  working 
some  of  the  rare  ones  was  fun, 
and  I  once  used  my  cards  from 
around  3.50  countries  to  dress  up 
a  book  I  wrote  on  how  to  work 
DX.  And  when  I  gel  my  Silent 
Key  Award  from  the  ARRL  ray 
cards  will  go  in  the  trash*  along 
with  all  that  other  hani  junk  in 
the  bam. 

With  the  new  sun  spot  cycle 
starting,  and  with  the  end  of  the 


world  coming  due  in  one.  two  or 
10  years,  depending  on  which 
An  Bell  Show  doom-meister 
you  believe,  can  I  sell  you  on 
trying  something  new  this  win- 
ter? It  could  be  your  hiSt  chance! 

For  instance,  how  about  ir>  ing 
your  hand  at  some  ham  saielUte 
contacts?  Then  write  me  a  letter 
and  tell  me  how  you  went  about 
it  and  how  much  fun  you've 
been  having. 

Sav,  have  vou  ever  tried  mak- 
inn  aurora  contacts  on  two 
meters?  Tve  got  it  on  good  au- 
thority that  there  have  been  sev- 
eral darned  good  auroras  this 
summer  with  no  ont  m  there 
making  contacts.  No  one!  Yes, 
yc^u  do  have  to  either  know  the 
code  at  around  5  wpm»  which  is 
about  as  fast  as  code  can  be  sent 
via  the  aurora,  or  use  sideband. 
Try  it  and  write  to  me.  A  CW 
signa!  comes  through  as  pulses 
of  while  noise  atid  sideband 
sounds  like  someone  whispering, 

if  thai*s  too  exciting  for  you. 
how  about  getting  on  sijt  meters 
and  letting  me  know  what 
you've  worked?  I  hear  we've 
been  getting  some  interesting 
openings  into  South  America, 

Have  you  ever  mountain- 
topped?  I've  had  some  great  ad- 
ventures operating  from  the  top 
of  Mt,  Greylock  in  Massachu- 
setts. Ml.  Mansfield  in  Ventiont, 
Mt.  Washington  in  New  Hamp- 
shire, and  Cadillac  Mountain  in 
Maine.  Do  it  and  let  me  know 
how  you  make  out.  Send  some 
photos  too.  Heck.  I  remember 
when  a  New  Jersey  club  would 
make  weekend  motmtainiop  ex- 
peditions and  rack  up  hundicds  of 
contacts.  It  wiis  a  one-club  contest. 

If  you  are  inactive,  make  a 
Halloween  resolution  to  get  on 
some  new  band  by  Thanksgiv- 
ing. All  it  takes  is  a  dipolc  to  get 
started.  And  let  me  know  what 
you  find.  Is  it  fun?  Or  boring? 

Can  I  get  you  to  stan  bringing 

up  interesting   subjects  to  talk 


about  on  the  air?  What  I've  been 
hearing  on  20  meters  lately  sure 
hasn*t  encouraged  me  to  put  up  a 
better  antenna,  it  isn't  like  1 
haven't  been  providing  you  with 
stuff  in  my  editorials.  And  if  you 
tape  the  Art  Bell  Show  every 
night  you'll  have  still  more  am- 
munition. And  if  we  do  hook  up 
on  20,  please  don't  tell  me  what 
rig  you've  bought,  or  about  your 
antenna — unless  I  specincall> 
ask  (which  I  guarantee  1  won't). 
If  the  doinnsayers  are  right, 
yoo  don't  want  to  spend  your 
last  haniiiiing  days  swapping 
QSL  information,  and  73.  thanks 
for  the  contact,  do  you?  Oh,  you 
do?  Okay,  never  mind. 

Take  the  Express! 

Why  take  the  local  through 
life,  stopping  at  e^cry  stop  and 
taking  forever  to  get  there?  Yes, 
there  is  an  express!  There*s  a 
fast  track  to  health  and  wealth— 
to  success.  The  good  part  of  the 
fast  track  is  that  few  people 
know  abont  it,  so  you'll  have 
very  little  competition.  The  bad 
part  is  that  not  only  don*t  other 
people  not  know  about  it,  they 
don't  even  belie %'e  it*s  there. 
They  totally  believe  thai  the 
slow  track  i.^  all  there  is^the 
track  that  takes  you  through  four 
or  five  yeai^  of  college  and  a  life* 
time  of  working  for  someone  else. 
If  you  havcn^i  heard  the  cliche 
that  ''you'll  never  get  rich  work- 
lag  for  someone  else,"  it's  high 
lime  you  not  only  hear  it,  but 
give  it  some  very  serious 
thought.  When  you  work  for 
yourself  not  on!y  can't  you  be 
fired,  downs i/cd.  or  outsourced, 
you  are  the  one  setting  your  own 
salary.  And  there's  no  one  to  ask 
you  whether  you  have  a  degree 
in  anything  or  not. 
Sure,  there  are  a  bunch  of  self- 
I  employed  people  who  are  never 
I  going  to  make  much  money. 
j  Working  for  yourself  isn't  a  total 


answer,  you  also  want  to  be 
picky  about  what  kind  of  work 
you're  going  to  dt>.  making  sure 
that  it  has  the  potential  for  both 
making  a  lot  of  money  and  for 
pnniding  you  with  some  free- 
dom to  enjoy  it.  Tm  talking 
about  some  sort  ol  entrepreneur- 
ial enterprise  other  than  running 
a  grocery  store  or  resiaunint. 

How  do  you  find  the  product 
or  service  which  is  going  to  put 
you  on  the  fast  track?  And  how 
do  you  build  all  of  the  skills 
you^li  need  to  run  your  business 
succes^iLjlly?  By  going  to  col- 
lege? None  that  I've  found  yet! 
And  not  for  a  lack  of  looking. 
The  fact  is  that  colleges  don't 
want  vou  to  know  how  much  of 
a  waste  of  your  life  a  college  de* 
gree  is  when  it  comes  to  being  an 
entrepreneur,  so  they're  not  akmi 
to  teach  such  dangerous  ideas. 

No,  if  you  want  to  take  the  ex- 
press you'll  want  to  start  early 
and  I  cam  what  you  need  to  know 
with  someone  else  piiying  the 
bills.  Learn  on  Other  People's 
Money  (OPM>.That*s  why  1  rec- 
ommend starting  as  early  as  you 
can  as  an  apprentice  tak.a. 
trainee)  with  a  small  entrepre- 
neurial company  in  a  Held  that*s 
more  fun  than  work  for  you, 
making  it  your  business  to  learn 
everything  you  can  about  the 
bu.siness. 

I've  lectured  on  this  at  Yale, 
Rensselaer  Polytechnic  Institute, 
Case- Western  University,  Babson 
College,  Boston  University,  and  a 
^  bunch  of  other  cntleges.  but  for 
some  reason  they  don't  ask  me 
back.  Oh.  the  kids  love  my  talks — 
it's  the  professors  who  aren't  en- 
thusiastic about  'cm,  Hey,  let  me 

■F 

know  if  ynu  ever  llnd  a  college 
professor  who  has  given  up  a  suc- 
cessful life  as  an  entrepreneur  to 
teach. 


Medical  Scietiee? 

Medical  "science,"  like  all  the 
other  so-called  sciences,  has  a 
long  and  almost  unbroken  his- 
tory of  rejecting  new  ideas. 
You've  probably  read  about 
Semmelweis,  who  was  ostra- 
cized by  his  colleagues  and  ftred 
from  the  hospital  for  recom- 
mending that  doctors  wash  their 
hands  before  assisting  in  births. 
And  then  there  was  Pasteur  and 
his  stupid  germ  theory. 

Bui  ril  bet  you  haven't  heard 
about  Laenncc.  a  young  French- 
man who  invented  the  stetho- 
scope. His  colleagues  ridiculed 
him  and  suggested  that  it  w  as  the 
woric  of  the  Devil.  He  used  a 


4  73  Amateur  Radio  Today  *  November  1997 


rolled'Up  paper  cone,  which  left 
a  red  ring.  Wiichcraft! 

Alas,  150  yctirs  later  Ik  tic  has 
changed.  Doctors  are  siill  resist- 
ing new  ideas,  so  is  il  any  won- 
der ihai  iik^dical  "science"'  is  si  ill 
fighting  cancer  with  surgery,  ra- 
diation, and  chemorherapy  (poi- 
sons), despite  abundant  evidence 
that  all  cancers  are  caused  by 
our  diets? 

How  many  women  would 
give  up  eating  chocolate  if  they 
knew  the  connection  between 
chocolate  and  breast  cancer? 

Since  your  present  diet  is 
around  99 '^r  guaranteed  lo  give 
you  cancer  or  a  heart  attack, 
nothing  I  can  write  is  going  lo 
change  you-  Dr.  Schweitzer 
never  saw  a  case  of  cancer 
among  ihe  African  natives  until 
the  white  man^s  did  was  intro- 
duced. Dr.  Stephenson  found  the 
same  among  the  Eskimos.  Hey, 
Vm  thirsty — pass  me  a  cold 
Coke®. 

When  people  gel  sick  they 
want  something  done,  and 
quickly.  Prompt  relief  is  what 
they  want.  Very  few  people 
want,  or  are  interested  in,  a  cure. 
What  they  want  is  relief  from 
bothersome  symptoms,  and  at 
any  price.  So  doctors  continue  to 
practice  palliative  medicine, 
which  seldom  produces  a  cure. 
They  gel  rich  and  we  get  sick 
and  die  20-30  years  before  we 
need  to.  Welt,  it's  good  for  So- 
cial Security,  the  insurance  in- 
dustry, the  HMOs,  hospitals, 
AMA,  FDA,  NIH,  WHO,  ihc 
National  Cancer  Institute.  Gen- 
eral Foods,  General  Mills,  and 
on  down  the  line.  The  only 
downside  is  us*  and  we  don't  seem 
to  care  one  way  or  the  other. 

Smoking 

Despite  the  best  efforts  of  the 
tobacco  indusUy,  their  thousands 
of  lobbyists,  and  flocks  of  scien- 
tists paid  to  see  no  evil  and  sup- 
press the  facts,  we  are  seeing  nu>re 
and  more  evidence  of  the  massive 
c  o  ver-  u  \i  con  s  pi  r  ti  cy  between 
them,  our  governmeni.  the  medi- 
cal industry  and  the  insurance 
companies. 

We  now  know  that  nicotine 
produces  temporary  stimulation 
at  first,  but  fatigue,  depression, 
nervousness,  diminished  re- 
flexes, impaired  reasoning  ca- 
pacity and  loss  of  memory  fol- 
low after  a  few  years.  We  also 
know  that  tt*s  one  of  the  most 
addictive  substances  yet  found. 

But  we're  slowly  making 
headway.  If  you  watch  the  old 


movies  youTI  see  all  of  the  stars 
smoking  cigarettes.  In  tixiay's 
movies,  when  stmieonc  lights  up 
you  know  right  away  that  this  is  a 
bad  guy.  Remember  W(fh'r\v(}rld, 
with  [he  hud  guys  being  the 
*'Smokcrs?"  And  the  very  worst 
villain  on  the  XFiies  Is  tlie 
Smoking  Man. 

When  I  see  kids  smoking 
these  days  I  know  (a)  they  are 
stupid,  and  (b)  their  parents  are 
not  much  interested  in  them. 

Yes,  it's  an  extremely  difficult 
addiction  to  kick,  but  the  fact  is 
that  millions  have  succeeded  in 
stopping  so,  unless  people  s  mo- 
tivation and  determination  have 
been  gutted  by  our  school  sys- 
tem, anyone  can  stop, 

MuMc  Soothes 

Tn  addition  to  the  usual  poi- 
sons you've  been  putting  into 
your  body,  plus  your  pathetically 
lousy  nutrition,  another  killer  is 
stress.  Yes,  old  Doc  Green  is  go- 
ing to  prescribe  music  as  one  of 
the  better  ways  to  reduce  stress. 
And  I  don't  mean  rap  or  rtKk.  ei- 
tlier.  Vm  talking  about  classical 
music^  and  it  doesn't  get  much 
more  sooth intr  thiin  sonic  of  that 
Just  wailll  y(ni  get  a  load  of 
some  of  I  he  incredible  music 
Deliu^  wrote?  And  Gottschalk! 

The  fact  is  that  ever\^  disease 
we  come  down  with  has  a  psy* 
chological  component.  %v  if  you 
can  gel  rid  of  that  trigger,  your 
body  will  usually  be  able  to  sur- 
mount the  immediate  infection. 
As  Bechanip.  Rife.  Nacssens  and 
others  have  discovered,  it's  more  a 
weakness  of  the  body  thai  brings 
on  illness  than  an  infection  from 
outside. 

Back  when  t  was  publishing 
the  country's  Reading  music  mag- 
azine 1  found  thai  the  siarilingly 
superb  sound  of  compact  discs 
had  substantially  increased  tte 
public's  interest  in  classical  mu- 
sic* The  problem  was  that  there 
were  tens  of  thousands  of  classi- 
cal CDs  avail (iblc  and  the  new- 
comers didiVi  know  which  were 
best  to  buy.  So  1  sat  down  and 
put  logei-her  a  recommended 
100  CD  classical  music  li- 
brary— of  music  that  lime  and 
millions  of  music  lovers  have 
proven  to  be  the  very  best  of  the 
classics. 

I  originally  wrote  it  as  ^series 
of  ri\c  articles  lor  CD  Revfeu;  but 
i*vc  now  put  ihe  five  together  into 
a  20-page  booklet. 

What  are  the  cream  of  the 
cream  of  symphonies,  overtures 
to  operas,  ballet  music,  tone 


^  poems,  LX^nc-ertos.  dances,  miurh- 
es,  and  piano  music?  You'll  find 
my  guide  to  your  stress  reduction 
helpful  in  sorting  out  the  wheal 
from  the  chaff.  And  even  Beet- 
hoven wrote  a  bunch  of  chaff. 
Ditto  Mo/art. 

If  you  don't  know  Zoltan  Kodaly 
from  Ketclby  or  Kabalevski  just  let 
kindly  old  Doc  Green  son  ii  out  lor 
you.  Send  for  my  $5  Guide  to 
Classical  Music  and  start  getting 
your  mind  into  some  kind  of 
shape.  1  prescribe  at  least  30 
minutes  a  day  of  brisk  walking, 
and  another  30  of  stress  reduction 
with  the  classics, 

Kdueating  Our  Own  Children 

With  the  day  of  the  pre- 
nuclear  family  long  gone,  with 
fewer  and  fewer  families  being 
able  to  get  by  with  only  one 
breadwinner,  how  can  we  give 
our  kids  a  decent  break  in  educa- 
tion? Wiih  most  jobs  these  days 
requiriiig  parents  lo  be  away 
from  home  for  at  least  eight  to 
nine  hours — most  of  the  waking 
hours  for  younger  children — 
even  if  parents  knew  what  best 
to  teach  their  children,  they're 
not  around  to  do  it.  This  is  a  situ- 
ation parents  have  to  rccogni>^c 
and  come  to  grips  with. 

As  Pve  pointed  out,  by  far  the 
most  critical  years  for  children 
are  the  earliest.  This  is  when  the 
pauems  of  a  lifetime  are  estab- 
lished. Firmly  established.  No 
amount  of  remedial  work  later 
on  is  ever  going  in  completely 
erase  a  mindset  thai  is  developed 
in  tkesc  first  few  years.  This  is 
when  the  exposure  to  mind*ex- 
panding  experiences  help  their 
brains  to  build  the  neural  circuits 
which  will  allow  them  to  cope 
with  language,  reading,  ;md 
other  such  critical  skills.  Once 
this  window  of  opportunity  has 
'  passed,  it's  closed  forever. 

Thus  vou  can  see  how^  mil- 
lions  of  children  are  being  per- 
manently hobbled  mentally 
(brain  damaged.  If  you  will)  by 
the  lack  of  good  early  education. 
Working  parents  find  a  nearby 
day-care  center  and  park  ihcir 
babies  for  nine  or  1 0  hours  a  day. 
With  few  exceptions,  day-care 
centers  tend  to  be  just  that  and 
little  more.  They  keep  the  babies 
and  young  children  in  their  care 
fed  and  dry  and  as  quiet  as  they 
can.  How  many  parents  have 
ever  spent  a  whole  day  at  their 
children's  center  to  see  what 
goes  on?  One  in  a  hundred?  One 
in  a  thi>usand? 

Babies  need  personal  aticniion. 
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They  need  love.  They  need 
scjmcone  to  read  to  them.  They 
need  to  be  held.  They  need  toys 
to  attract  their  attention  and  in- 
volvc  Ihcm.  Thev  need  to  be  en- 
cou raged  and  congralulated 
when  they  try  something  new. 
They  need  [o  experience  w^hai 
success  feels  like.  They  need  to 
learn  how  to  be  adventurous. 
They  need  to  understand  that 
failure  is  all  pari  of  eventually 
winning  and  not  to  be  I'earcd, 
They  need  to  understand  that 
they  are  different  and  that  this  is 
good.  They  need  to  find  out  that 
they  can  do  almost  anything  they 
believe  they  can. 

Yes*  this  is  a  lot  to  expect 
from  a  day-care  center.  But  no 
day^caie  shciuld  provide  any 
less!  This  is  why  Tvc  recom- 
mended that  w  c  enlist  the  help  of 
r^ircd  people,  of  the  cideriy 
from  nursing  homes,  and  that 
mothers  start  job-sbmng  so  thai 
one  can  help  wiih  day-care  in  the 
mornings  and  the  other  after- 
noons. These  families  will  have 
one  and  a  half  pay  checks  in- 
stead of  two.  but  they'll  know 
that  their  children  arc  geuing  the 
best  possible  start  in  their  lives. 

With  day-care  like  this  I  be- 
lieve well  he  headed  towtu^d  a 
country  with  (ewer  poor,  much 
less  crime,  less  drug  problems, 
and  with  more  highly  motivated 
kids,  eager  to  get  all  they  can 
from  OUT  educational  system. 

Have  you  noticed  that  when- 
ever we  can*t  pay  attention  to 
something  it  seems  lo  tail  apart? 
Well  that  certainly  holds  for  edu- 
cating our  babies- — and  our  chil- 
dren. Wc  havenl  been  paying  ai- 
teniion.  For  some  reason  we 
seem  to  feel  that  even  though 
our  government  has  failed  us  in 
almost  every  olher  way,  al  least 
as  far  as  education  is  concerned 
we  can  depend  on  il.  Well,  it's 
doing  education  as  poorly  as  ii*s 
handling  our  banks,  the  deficit, 
and  almost  everything  else  we 
see  e?t posed  in  the  news. 

Your  children  are  going  to  gel 
a  gt>od  education  when  you  pay 
some  attention  to  them  and  start 
liying  lo  change  the  system 
which  our  collective  neglect  has 
allowed  to  strangle  our  country. 
It's  our  educational  system 
which  is  at  the  bottom  of  virtu- 
ally all  of  our  problems.  It*s 
been  making  the  poor  poorer. 
It's  been  decimating  our  cities. 
It's  been  encouraging  more  and 
more  jobs  to  be  exported. 

If  our  babies  had  been  prop- 
erly educated  we  wouldn't  have 
Contimied  on  page  8 
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Amateur  Radio  Needs 
Dramatic 


It  is  templing  to  conclude  that  threats  to  amateur 
radio  come  from  spectrum  auctions  alone.  But  the 
problem  is  more  complex  than  that.  What  it  nobody 
wants  to  thecoma  an  amateur  radio  operator?  What 
if  our  "product'  is  wrong  and  there  are  no  buyers? 
No  amount  of  fiddling  with  our  marketing— or  Ifcense 
stnictyre— will  sell  the  product  [f  we  have  the  wrong 
product  to  sell  in  a  world  awash  with  interesting  and 
competing  technologies. 

From  a  public  relations  perspedive,  should  the 
amateur  service  even  be  calied  that?  The  word 
''amateur"  has  negative  connotations  ranging  from 
rn^xperienced,  cheap,  low  quality,  unreliable,  to 
worse. 

Amateur  radio  has  changed  little  in  30  to  40 
years.  Today's  amateur  radio  service  reties  on  tech- 
nology that  is  "old"  and  not  spectrum-efficient.  FM 
is  50  years  old;  SSB  is  40  years  old;  CW  is  over 
100  years  old  and  1 200  bps  AX.25  packet  Is  based 
on  the  1 5-year-old  obsolete  'dumb  lenninar  rattier 
than  personal-compuler-bassd  networking.  Ves. 
these  technologies  still  work— but  how  do  we  ad- 
vance from  here?  Regulatory  structures  and  our 
"voluntary"  band  plans  stilfe  innovation  and  insti- 
tutionalize the  status  quo.  The  result  We  are  gmwing 
stale  as  the  world  aishes  by 

Not  long  ago  in  the  US-  regulations  prohibited 
use  of  the  popular  ASCII  code  for  computer  data. 

Current  regulations  place  burdens  on  spread- 
spectrum  (SS)  systems— techniques  tfia!  are  now 
sta!e-ot'the*art  in  unlicensed  wireless  systems  and 
some  cellular  phone  networks  (our  homes'  cordless 
phones  use  direct  sequence  spread-spectrum). 
FCC  97.311  requires  tfiat  you  "Maintain  a  recofd, 
convertible  to  ihe  original  information  {voice,  text, 
image,  etc.)  of  all  spread-specirum  communications 
transmitted"  for  a  full  y9ar.  You  cannot  realistically 
use  SS  technology  for  routine  amateur  communi- 
cations unless  you  are  prepared  to  maintain  a  copy 
of  every  transmtsslon  you  ever  made.  By  law.  we  are 
pnevented  from  adopting  state-of-the-art  technology 
for  routine  amateur  communications. 

ParadO)(ically.  you  can  operate  an  unlicensed  SS 
transmiltef  at  a  one-watt  pCMer  level  in  the  ama- 
teur bands  at  902,  2400  and  572S  MHz.  and  do  j 
anything  you  want— but  not  as  an  amateur  stationl 
Par!  15  SS  devices  sharing  the  amateur  bands  can 
do  anything  they  want.  Does  this  make  sense  to  you? 

In  1 996,  the  Tucson  Amateur  Packet  Radio  group 
had  to  fight  hard  for  a  spectal  temporary  authonty 
to  operate  direct  sequence  spread-spectnjm  com- 
munication technology  in  the  amateur  bands.  While 
the  ARRL  said  it  supports  TAPR  s  efforts,  it  then 
opposed  most  of  ttie  details  in  the  TAPR  proposal. 

Legally  you  can  transmit  digital  data  using  data 
compression— but  you  must  "maintain  a  records  con- 
vertible to  the  original  information,  of  all  digital  com- 
munications transmitted"  forever.  Does  this  make 
sense? 

Part  97  effectively  prohibits  amateurs  from 
adopting  modern  digital  communications.  Yes,  you 
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can  experiment,  but  forget  about  widespread 
adoption  of  your  Inventions. 

The  Part  97  ruies  contain  outdated  notions  of 
amateur  emergency  communications,  SUangely,  the 
"RACES"  rules  limit  amateurs  to  a  maximum  of  one 
hour  per  week  of  participating  in  RACES  training 
(except  that  twice  per  year  you  can  apply  to  the 
government  for  special  exemption  to  this  ni\B)* 
When  your  government  runs  a  mass  casualty  drill 
that  lasts  a  full  day,  you  can  hardly  walk  off  the  job 
an  hour  alter  arriving.  The  RACES  rules  are  ori- 
ented towards  an  historical  amateur  service  con- 
sisting of  large,  fiKed-localion,  point-to-point  HF 
operations— yet  most  RACES  operations  take  place 
at  VHF  and  atxive. 

Only  recently  was  FCC  97.113  written  to  clarify 
the  fegality  of  calling  a  tow  truck  for  a  motorist  whose 
vehicle  is  disabled  on  the  side  of  the  road.  Pooriy 
thought  out  rules  led  to  situations  where  amateurs 
questioned  whether  it  was  okay  for  hams  lo  pro- 
vide emergency  communications  support  for  disas- 
ters—wasn't this  Just  helping  a  fire  department  in 
its  routine  dos/ness operations,  and  aren't  business 
communicatjons  prohibited?  Sigh. 

By  Ed  Mitchell  KF7VY,  found  In  the  Brandon 
Amateur  Radio  Society  Newsletter.  May  1997  is- 
sue. They  reprinted  it  witJi  permission  from  Ham 
Radio  Online  magazine,  available  for  free  on  the 
Inlemei  at  [http://www.hamfadio-online.oom]. 


The  Doctor  is  Destinated; 
Questions  &  Answers  for 
the  New  Ham 


Q.  AfBpBater  expert  told  me  that  my  signal  would 
hit  him  better  if  I  was  horizontally  polarized.  Now 
when  \  go  tor  my  walks  I  tilt  my  head  sideways  to 
talk  into  my  HT.  ThfS  makes  me  dizzy,  Do  you  have 
any  suggestions? 

A.  Actually  you  can  never  really  determine  at 
what  angle  your  frK>dulations  will  hit  the  rep^ter 
Circular  polarization  is  probably  the  most  reliable. 
To  achieve  this,  the  Doctor  suggests  that  when  you 
go  tor  your  walks  you  bold  your  head  straight  up, 
but  you  should  walk  in  little  circles. 

Q.  When  I  listen  on  tiie  repeater,  I  often  hear 
guys  saying  strange  things  that  start  with  Q,  like  Q 
Artie,  and  QS  Why  and  QS  Elle,  etc.  What  do  these 
things  mean? 

A*  In  the  okj  days  of  radio,  before  hams  were 
invented  and  they  had  to  do  it  with  flags,  they  had 
special  three-letter  codes  called  Q-signals,  which 
had  specific  meanings.  Fortunately  it  is  now  the 
'90s.  and  we  live  in  America  where  we  have  free- 
dom. Just  as  you  no  longer  need  to  actually  learn 
anything  to  get  your  ham  license,  you  can  use  Q- 
signals  to  mean  anything  you  want.  So  if  they  use 
ones  you  don't  understand  you  will  just  have  to  ask 
them— preferably  using  a  Q-signal  such  as  QQQ?— 
meaning  "Huh?" 

Q.  i  live  In  California  and  my  wife  just  got 


tmnsf  erred  to  Hiinois  for  her  job.  We  are  txjth  hams. 
I  am  a  Tech  plus  and  she  is  only  a  Tech.  What  is  the 
best  way  for  us  to  communicate— should  we  use 
the  2-meter  or  satellite,  or  what? 

A- Actually,  r^eittier.  The  Doctor  suggests  that  you 
took  mrough  her  stuff  and  see  if  anything  has  her 
new  address  on  it  and  a  big  number,  at  least  10 
digits  long.  This  is  called  a  phone  number.  When 
you  punch  it  into  your  phone,  the  phone  wilt  auto- 
nr^atically  seek  out  the  best  repeater  for  your  comma. 

Each  month  the  Doctor  wili  answer  the  most  in- 
teresting questions  from  readers,  Questions  may 
be  edited  tor  length  and  clarity  which  is  why  many 
of  them  disappear  altogether. 

Author  anonymous.  TNX  Low  Oowa  official  jour- 
nal of  fhe  Colorado  QRP  Club  [cqc@aoLcom]. 


Theft  Deterrent  System  on 
Ham  Bands? 


The  FCC  has  received  a  Petition  for  Rule  Mak- 
ing from  Checkpoint  Systems,  Inc.  The  company 
wants  the  Commission  to  pennit  electronic  adicle  sur- 
veillance operations  in  the  1 705  to  30  MHz  band.  This, 
at  a  fairly  high  maximum  radiated  emission  level 

Checkpoint  Systems  is  the  manufacturer  of  some 
fairly  sophisticated  electronic  article  surveillance 
systems  that  use  frequencies  in  the  1.7  MHz  to  10 
MHz  range-  It  is  regulated  as  an  unlicensed  inten- 
tional radiator  under  Subpart  C  of  Part  15. 

Under  Part  15  rules,  such  devices  may  operate 
without  resthctions  on  bandwidth,  duty  cyde,  modu* 
)atk)n  technique,  or  application,  but  must  comply 
with  specified  radiation  and  emission  limits  and  pro- 
tect licensed  services  from  harmful  Interference.  But 
Checkpoint  says  it  needs  Ihe  higher  power  levels 
to  overcome  what  it  calls  the  increasing  levels  of 
ambient  Rf  noise  Jn  commercial  establishments, 
The  expanded  frequency  range,  the  company  says, 
will  allow  for  greater  f  lexibifity  in  depioying  EAS  sys- 
tems and  reduce  the  potential  for  faise  alanns. 

Checkpoint  already  holds  an  experimental  au- 
thorization to  operate  EAS  equipment  within  the  7.4 
MHz  to  9  MHz  and  8.2  MHz  to  10  MHz  bands  at 
higher  power  levels,  The  company  says  it  has  re- 
ceived no  comptaints  of  interference.  Its  Petition  for 
Rule  Makfng  was  received  by  the  FCC  on  April  28. 

From  FCC.  ARRL,  via  Harmonics,  newsletter  of 
South  Jersey  Radio  Association,  June  1997. 


'  CQC  Top  Ten  Reasons  for 
Running  QRO  (High  Power) 


to.  I  can  tell  all  my  neighbors  at>out  my  ham  ra- 
dio activities  !>y  direct  input  to  their  TVs,  radios,  and 
telephones, 

9.  My  tuner  will  handle  a  kW  and  it  would  be  a 
waste  of  capacity  not  to  use  it. 

5,  Everyone  in  the  world  needs  to  know  rhal  I 
have  more  doMars  Ihan  sense. 

7:  Why  kill  two  birds  with  one  stone  when  I  can 
kill  ail  ihe  birds  with  one  kW? 

6.  A  kW  or  two  gives  me  a  real  edge  in  those 
QRP  contests. 

5.  Keeps  those  pesky  QRP  guys  from  getting  too 
I  close  to  my  ffequency. 


4.  A  signal  report  is  meaningless  unless  it  in- 
cludes '^rfB  over  9." 

a  The  linear  keeps  my  coffee  warm. 

2.  The  lights  f  Icker  so  I  know  I  really  am  getting 
out. 

And  the  number  one  Reason  for  Running  QRO: 

1.  Two  words:  Sexual  Insecurity. 

From  Low  Do¥im,  official  journal  of  ihe  Colorado 
QRP  Club  {cqc@aoLcom), 


My  Radio  Ham 


The  wife  of  Charfes  Brown  M5CB  has  written  a 
poem  which  expresses,  we're  sure,  the  feelings  of 
many  of  our  XYLs— or  should  we  call  them  Ama- 
teur Radio  Widows?  We  can  be  sure  it  was  written 
with  love.  It  appeared  in  the  April  t9%  CQ  and  is 
shared  with  you  by  pennEssion  of  N5CB, 

My  Radio  Ham 

By  Doris  (Betty)  Brown 

Tm  manied  to  a  man  who's  a  radio  ham. 

He  messes  up  my  TV  and  doesn't  give  a  damn. 

I  get  on  the  phone  and  nothing's  clear. 

He  yelis.  "Betty,  it  ain't  coming  from  here. 

Something's  happening  in  the  atmosphere. 

Hang  up  the  phone  for  a  while,  my  dear* 

He  says,  I'm  trying  to  woh<  this  station  and  there's 

amjghtyjam." 
But  you  know  how  it  is  with  a  radio  ham. 
He  used  to  have  a  job  with  Uncle  Sam, 
But  he  gave  i\  all  up  to  be  a  radio  ham. 
He's  got  a  big  mouth,  boy  can  he  shout. 
I'm  always  glad  to  hear  when  it's  "Over  and  out." 
I  gel  reaj  mad  and  he  knows  I  am. 
Doesn  I  bother  him,  he's  a  radio  ham. 
He  sfts  there  listening  with  those  things  on  his 

head, 
If  I  didn't  know  him  Td  think  he  was  dead. 
His  code  rings  oul  loud  and  c^ear, 
A  sound  Ihaf  s  music  to  another  ham's  ear. 
He  talks  to  Moscow  and  Amsterdam, 
Let's  everyone  know  he's  a  radio  ham. 
One  day  I'm  gonna  give  him  a  big  black  eye, 
Cause  he  ain't  done  a  thing  atx>ut  this  TVL 
I'm  stuck  with  htm  and  he's  stuck  with  me» 
Guess  III  never  stop  heanng  ^NSCB." 

From  Pelican  Bay  Amateur  Radio  Club's  May 
1997  PBARC  SPARKS. 


NJ  Judge:  Ham  Interference 
Out  of  His  Hands 


A  New  Jersey  Superior  Court  judge  has  ruled  that 
federal  law  prevents  him  from  declaring  ham  radio 
interference  a  nuisance.  Judge  Reginald  Stanton 
made  Ihat  detemiination  in  a  case  reported  April  16 
in  the  New  Jersey  Star  Ledger,  in  which  a  couple 
sued  their  neighbor  Walter  Kornienko  K2WK,  of 
Lafayette  NJ,  claiming  his  transmissions  interfered 
with  their  telephone,  TV,  and  garage  door  opener. 
The  couple,  Leopold  and  Karen  Korins,  was  Irying 
to  get  Stanton  to  declane  the  situation  a  nuisance 
and  10  direci  Kornienko  to  cut  back  on  his  hobby. 


But  Kornienko's  lawyer  claimed  his  client  had  a  right 
to  operate  under  a  federal  license  and  suggested 
the  Korins  do  more  to  shield  their  appliances  from 
RFl 

Ttiere  is  no  question  that  there  has  been  mean- 
ingful intrusion  into  the  Korins'  home  and  their  bk- 
pectations  of  enjoying  a  reliable  and  reasonably  high 
quaiity  level  of  telephone  and  television  reception," 
Stanton  is  quoted  as  saying  in  the  Star  Ledger  report 
by  Bllt  Rrtey. 

Stanton  conceded  that  the  FCC  had  juhsdiction 
and  he  had  no  authority  to  limit  Kornienko  s  ham- 
ming. If  he  is  obeying  tiie  FCC  ruies  and  the  Korins 
can't  fix  the  situation  in  their  home,  thaf  s  tough," 
Stanton  reportedly  said. 

Reprinted  from  ARRL  EiecUonic  Letterm  the  May 
1997  issue  of  Harwof}ic5. 


Isn't  That  Special? 

The  FCC  will  allow  a  licensee  to  substitute  a  self- 
selected  cajisign  from  the  block  of  U1  callsigns  for 
tefnporaiy  use  during  a  special  event  operation.  The 
station  must  announce  its  regularly  assigned 
callsign  at  least  once  an  hour,  The  special  event 
calJsigns  will  be  coordinated  and  issued  by  outside 
volunteer  entities,  not  by  the  FCC. 

The  FCC  has  raised  the  eligibility  requSiement 
from  at  least  two  members  to  a  minimum  of  tour. 
Applicants  lor  a  club  station  license  must  have  a 
club  name,  a  document  of  organization,  management, 
and  a  pnmary  ham  rad«}  purpose  that's  consistent  with 
FCC  mles- 

Respondingto  a  pelition  by  the  National  Confer- 
ence of  Volunteer-Examiner  coordinators  (NCVEC), 
the  FCC  said  VECs  could  elect  to  designate  a  ses- 
sion manager  if  they  wanted  to,  but  they  would  not 
be  required  to  do  so. 

Another  change  will  allow  hams  lo  include  a  ^tf- 
assigned  indicator  before,  after,  or  both  before  and 
after  the  assigned  callsign,  when  identifying.  Cur- 
rent rules  only  permit  using  such  indicators  after 
tt>e  station's  regular  callsign.  Self-assigned  rndtca- 
tofs  include  those  used  to  indicate  location  or  type 
of  operarion,  such  as  /KP2  when  operating  in  the 
LIS  Virgin  Islands  or/m  when  operating  in  a  vehicle, 
They  also  can  denote  participation  in  an  unusual 
ewnl  or  other  atypicat  station  operation,  according 
to  the  FCC. 

The  FCC  announced  all  of  the  rules  changes  in  a 
Report  and  Order,  FCC  97^99,  adopted  March  20  and 
issued  April  1 . 1 997.  The  amendments  become  effec- 
tive 30  days  after  the  Report  and  Onder  is  published 
in  The  Federal  Register 

TNX  to  the  May/June  1 997  issue  of  the  Pine  State 
ARC  newsletter  for  finding  this  in  the  ARRL  Letter, 
Voi.  16.  No.  14. 


Darwin  Award  Winner 
Announced 


For  those  of  you  who  are  not  familiar  with  the 
Darwin  Award,  it's  an  annual  ''honor''  given  to  the 
person  who  did  the  gene  pool  the  biggest  sen/ice  by 
killing  himself  in  the  most  extraordinarily  stupid  way. 

The  1995  winner  was  the  fellow  who  was  killed 
by  a  vending  machine  which  toppled  over  on  top  of 


I 


him  as  he  was  attempting  to  lip  a  free  soda  out  of  it. 
In  1996  the  winner  was  an  Air  Force  sergeant  who, 
feeling  the  need  for  speed,  attached  a  JATO  unit  to 
his  car-  managed  to  get  airborne— and  crashed  into 
a  cliff  several  hundred  feet  above  the  roadbed.  And 
now,  the  1997  winner:  Lany  Waters  of  Los  Ange- 
les—one of  the  few  Damin  winners  to  survive  his 
award-winning  accomplishment, 

Larry,  who  always  wanted  to  fly,  decided  one  day 
that  he  would  try  it  in  his  own  back  yard.  He  went  to 
the  local  Army- Navy  surplus  store  and  purchased 
45  weather  balloons  and  several  tanks  of  helium. 
Back  home,  Larry  securely  strapped  the  balloons 
to  a  more  or  less  sturdy  lawn  chair.  He  anchored 
the  chair  to  the  bumper  of  his  jeep  and  inflated  the 
baJloons  with  helium.  Larry's  plan  was  to  iazity  ftoat 
up  to  a  height  of  about  30  feet  above  his  back  yard 
after  severing  the  anchor  and  in  a  few  hours  come 
back  down.  Satisfied  thai  his  "flying  machine"  would 
work,  Larry  packed  several  sandwiches  and  a  six* 
pack  of  Miller  lite^'^,  loaded  his  pellet  gun— figur- 
ing he  could  pop  a  few  balloons  when  it  was  time  to 
descend— and  went  back  to  the  floating  lawn  chair 
and  tied  himself  in  along  with  his  pellet  gun  and 
provisions. 

When  he  cut  the  cord  anchoring  the  lawn  chair 
to  his  jeep,  he  didn't  float  lazily  up  to  30  or  so  feet. 
Instead,  he  streaked  into  the  LA  sky  as  if  shot  from 
a  cannon.  After  a  thrilling  climb,  he  finally  leveled 
off  at  an  attitude  of  11.000  feet.  At  ihat  height  he 
couldn't  risk  shooting  any  of  the  balloons,  lest  he 
unbalance  the  load  and  really  find  himself  in  trouble. 
So  he  stayed  there,  drifting,  cold  and  frightened, 
for  more  than  14  hours.  As  he  drifted  into  the  air 
space  controlled  by  l_AX  approach  contnal  a  United 
Airlines  pilot  spotted  Lan^  and  radioed  the  tower 
that  he  had  just  passed  a  guy  rn  a  lawn  chair  with  a 
gun.  Radar  confirmed  the  report, 

As  Larry  slowly  floated  above  LA  and  out  over 
the  Pacific-  LAX  launched  a  helicopter  and  sent  it 
in  hot  pursuit.  Once  the  helicopter  crew  determined 
that  Larry  was  not  dangerous,  they  attempted  to 
dose  In  for  a  rescue.  Finally,  ascending  to  a  posi- 
tion several  hundred  feet  above  Larry,  they  lowered 
a  rescue  line.  Lany  snagged  the  line  and  was  towed 
back  to  shore. 

As  soon  as  Lany  was  hauled  to  earth,  he  was  ar- 
rested by  waiting  members  of  the  Los  Angeles  Police 
Department  for  violating  LAX  restricted  airspace. 

TNX  to  Bill  Moore  of  Melbourne  FL  who  for- 
warded this  to  Harmonics,  newsletter  of  the  South 
Jersey  Radio  Association  (May  1997  issue),  from 
which  we  appropriated  it. 


This  Is  Only  a  Drill 

The  ARRL  wants  the  FCC  to  allow  hams  actively 
supporting  emergency  or  disaster  communications 
or  involved  in  drills  and  tests  to  communicate  ""be- 
tween  and  among"  RACES  stations  and  those  sta- 
tions registered  with  civil  defense  organizations 
operating  under  RACES,  The  League  also  wants 
the  FCC  to  relax  lime  limitations  on  RACES  emer- 
gency drills  and  tests.  This  would  permit  stations 
operating  under  RACES  to  communicate  as  nec- 
essary, during  emergencies,  tests,  and  drills,  with 
non-RACES  stations  also  engaged  in  emergency 
communication  or  drills. 

ARRL  Letter.  Vol  16.  Mo,  12;  TNX  Pine  St^ 
ARC, 
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Lehers 


Numb&r  8  on  your  FeectbBck  card 


Dan  Lakcnmacher  N5UNU, 
You  made  some  inieresiing  obser- 
vations in  your  editorial  that  dis- 
cussed hanitcsts  (among  oiher 
things).  You  iisked  for  ideas  and 
comments  from  your  readers. 

Let's  Stan  with  an  idea  that 
works  at  hamtcsis.  Eilhcr  gel  a 
tabic  to  sell  gCtir  or  tarrj  some- 
thing to  sell.  By  providing  a  con- 
versaiion  opener  you  will  meet 
people  who  might  othenv  ise  have 
been  too  shy  to  talk  with  yon. 
Don't  walk  down  the  center  of  the 
aisles  glancing  quickly  from  side 
to  side.  Inspect  the  merchandisiC. 
Don't  be  afraid  that  someone  will 
sell  you  something  that  is  not  up 
to  specs.  Thai's  life  in  the  big  city. 
Bu\  and  sell.  You  will  learn  d  lot. 
If  you  have  a  table  I  sec  nothing 
wrong  with  setling  one  or  two 
items  thai  are  noi  directly  ham  re- 
lated, though  [  personally  abhor 
the  sale  of  craft  items  or  jewelry. 
You  will  benefit  by  offering  a  va- 
riety of  gear  and  if  you  price  an 
item  fairly  it  will  usually  sell  and 
you  will  have  u  great  lime  imd 
meet  some  new  folks-  Yoti  have 
to  give  a  little  to  enjoy  a  hamfcst. 

Another  idea.  My  wife  often 
mans  my  table  so  I  can  run 
around^  spend  money  and  get  new 
ideas.  Linda  A65RI  loves  to  meet 
and  talk  w  iih  people  and  they  like 
to  talk  with  her.  She  usually  sells 
everything  on  the  table  and  she 
gets  to  keep  all  the  money.  Why 


From  the  Ham  Shack 

not?  Linda  has  friends  all  over 
Texas,  Oklahoma,  Louisiana,  and 
Montana  that  she  met  at  hamfests, 
Linda  doesn^i  talk  about  tempera- 
ture, antenna  type,  name  of  rigt 
etc.,  but  instead  she  talks  about 
what  the  other  person  is  interested 
in,  A  untie  Mame  put  it  better  than 
anyone  when  she  said,  "Life  is  a 
bmitiuet»  and  most  sonafabitches 
are  starving  to  death.** 

Wa>^e.  you  asked  for  the  name 
of  a  good  speaker.  V\l  give  you 
I  the  name  of  a  man  who  is  always 
prepared,  has  great  visual  aids, 
combines  enthusiasm  and  practi- 
cality with  a  true  understanding 
of  how  brief  our  attention  spans 
really  are:  Press  Jones,  The 
Wireman.  T  have  never  listened  to 
Press  without  learning  st^meihing 
that  benefited  me  as  a  ham,  I 
would  especially  recommend  his 
demonstration  of  resonant  anten- 
nas  using  a  miniature  transmitter 

fa- 

and  receiver  and  various  anten- 
nas, etc.  As  in  everything  else. 
Press  gives  all  the  credit  for  this 
demonstration  to  someone  else. 

You  aren't  the  only  one  who 
can  ramble,  Wayne.  Tve  written 
two  letters  to  you  and  you  printed 
both-  ril  bet  you  print  this  one,  too, 

you  win  ,„  Wayne, 

Reed  Reisner  \^7FXC.  I  read 
Rene's  book  and  ii  completely 
changed  my  mind  about  NASA.  ReniS 
says  that  space  is  too  hi>t  for  humans. 


I  am  73  and  have  been  poison- 
ing myself  all  my  life,  thanks  to 
our  food  marketing  system.  I  ;im 
a  retired  electronics  instructor.  I 
was  in  the  Merchant  Marine  as 
a  radio  man  and  have  circum- 
navigated the  giobc,  though  I'm 
far  short  of  your  1 32  countries 
visited. 

On  cold  fusion,  I  believe  in  ii. 
If  T  w^ere  20  years  younger,  I'd 
Stan  to  learn  a  new  discipline.  On 
John  Taylor  Gatto,  my  wife  and  I 
taught  school  for  the  Los  Ange- 
les City  School  System  and  in 
Utah.  We  could  write  our  own 
hook  on  how  ronen  the  system  is 
and  why  we>e  lost  our  country. 
How  about  New  Hampshire;  Do 
the  teachers  there  tell  the  truth 
about  the  Fed?  I  doubt  it! 

Of  course  not.  bui  then  f  dorit 
think  any  of  them  know  the  truth 
about  the  Fed.  Very  few  people  do 
,,.  Wayne, 

Jim  Maricte  W7DQM,  I  have 

been  a  subscriber  to  73  aimo.st 
from  its  inception.  I  enjoy  your 
editorials  and  look  forward  to 
reading  same  each  month.  In  par- 
ticular, I  not  only  enjoyed*  but 
find  that  1  have  hitd  ihe  same  feel- 
ings about  govemment's  inmision 
into  every  fiber  of  our  existence 
as  you  describe  in  "Dim  Bulb/' 
Sept.,  page  47*  Lei  it  be  known 
that  vour  voice  is  not  alone  in  the 
wilderness.  Similar  views  can  be 
found  daily  on  Rush  Limbaugh's 
radio  broadcasts.  There  is  a  sta- 
tion on  satellite  TV  \\va\  devotes 
its  entire  progrLW^ming  day  to  en- 
lightenment of  viewers  as  to  what 


our  government  Ls  doing  to  us  to 
increase  ihe  bureaucracy.  The  sta- 
tion, NET,  can  be  found  on  Satel- 
lite W-  HGE- 1 ,  1 03  degrees  west, 
Channel  19),  I  personally  am 
writing  periodic  E-mails  to  my 
congressman.  Newt.  Forbes,  my 
senator,  talk  show  hosts  and,  most 
importantly,  to  the  editor  of  our 
newspaper  Please  keep  up  the 
good  work  that  you  are  doing  by 
recognizing  for  your  readers  that 
regardless  of  party,  every  move 
our  overblown  government 
makes  is  political 

But  cxin  we  take  bat  k  our  coun- 
try from  the  politicians?  .„ 
Wayne . 

^^Tlliam  McConneU  KD4UL;B. 

1  have  just  read  KByFO's  anicie 
in  the  September  issue  of  73  ("Ex- 
plorers, Adventurers,  and  Ex- 
perts"). It  is  the  most  reasonable, 
logical  and  promising  proposal 
I've  read  for  rcviving  the  amateur 
radio  service.  1  would  make  just 
one  suggestion.  It  is  my  observa- 
tion that  there  are  two  categories 
of  hams:  *Hechies'*  and  "talkies." 
"Talkies'*  are  those  who  contrib- 
ute most  to  amateur  radio  as 
cummunicators  and  operators. 
"Techics"  arc  those  who  like  to 
build  their  own  gear  and  experi- 
ment wiih  equipment  and  modes. 
My  suggestion  is  that  KBU FO  add 
more  ^'rnerit  badges"  for  experi- 
mentation and  home -brew  inat  to 
his  proposal.  The  ham  community 
should  act  behind  KB^FD^  Pcti- 
lion  Tor  Rule  Making  and  encour- 
age the  FCC  to  give  it  the  serious 
attention  it  deserves. 


Neuer  shv  die 

Continuf^  from  pc^  3 

millions  on  welfare,  millions 
more  on  unemployment,  iijl 
watching  sitcoms,  ball  games, 
game  shows  and  soaps  to  pass 
the  lime  as  painlessly  as  possible 
UJitil  death  them  do  part. 

Yes,  1  know  that  every  day  at 
work  is  imponant.  but  if  you  had 
a  death  in  the  family,  could  you 
take  off  a  day?  Well,  you  do 
have  a  death  in  the  familv — it's 

m 

your  child's  incremental  death. 
So  take  off  a  day  now  and  then 
and  spend  it  with  your  baby  at 
the  child-care  center  and  see  for 
yourself  what*s  going  on.  You 
may  want  to  take  another  day  off 
and  see  what's  going  on  in  an- 
other  center,  to  see  if  it*s  better 


or    worse.    Then,    ufter   seeing  | 
what's  going  on,  you  may  want 
to  quit  your  job  and  open  a  more 
intelligently-run  center  yourself. 

In  many  ceruers  you're  going 
to  see  babies  and  youngsters  se- 
dated with  television.  Hours  and 
hours  of  TV,  Sesame  Street,  Mr. 
Rogers,  and  cartoons.  Tve  al- 
ready explained  why  these  pro- 
grams are  so  disastrous  for  kids. 
despite  their  shelves  of  awards. 
If  you  want  to  find  out  more 
about  all  this  I  suggest  you  read 
Endangered  Mimis  ($11)  and 
Your  Chi  Id's  Gnming  Mind 
($10)  both  bv  Dr.  Heal  v.  The 
first  is  from  Simon  h  Schusien 
the  second  from  Doubleday,  Get 
'em.  dammiti 

If  vou  Eot  a  call  from  the  cen* 


ter  saying  your  child  was  sick, 
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could  you  spare  the  time  to  go 
help?  Well,  your  child  is  sick — 
and  needs  your  help.  Your  child 
is  being  permanently  crippled,  a 
litde  bit  at  a  time.  Of  course  vou 
can  wait  it  out  and  wonder  why 
your  child  "went  bad,"  What  did 
you  do  as  parents  to  rate  this 
lazy,  rock-music  immersed,  pot- 
smoking,  beer-drinking  teen- 
ager?  Hey,  you  created  this 
monster  through  your  neglect, 

With  a  high  percentage  of 
homes  fatherless,  working  moth- 
ers  have  an  even  greater  prob- 
lem. Surveys  have  shown  that 
fatherless  kids  tend  to  do  much 
more  poorly  than  those  with  two 
parents.  Fm  convinced  that 
when  wc  have  a  generation  of 
beiier-educated  kids  we" II  have 
fewer    divorcer    and     fewer 


one-parent  hirmcs.  I  think  we 
can  credit  the  increase  in  di- 
vorces to  our  lousy  educational 
system. 

Yes.  there  are  other  factors 
which  permanenil  V  damage  chil- 
dren— ^such  as  starting  off  with 
diiiiiaged  genes  from  both  piucnts 
resultina  from  their  use  of  alcohol, 
nicotine,  caffeine,  and  other  drugs. 
Tlicn  there's  the  nine  months  of 
pregnancy,  where  the  mot  her  "s 
drug  use  and  poor  nutrition  both 
can  damage  the  child  irreparably, 
both  physically  and  memally. 

The  Sudbury  Valley-type 
schtx^ls  accept  kids  as  young  as 
four.  Unless  you  really  hate  your 
children  and  want  to  do  whot 
you  can  to  punish  Ihcm  for  lous* 
ing  up  your  life  by  being  bom, 
1  Continued  on  page  40 
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Brand  NEW  Amateur 
Radio  Prefix  Maps! 


Here  it 
is!  The  most 
accurate  and  extensive 
CD-ROM  available! 


FEATURES 


QSL  Managers-We  cyfTently 
list  over  54,000  entries. 

Browse  feature 

Windows/ DOS  platform 
for  US  &  international  data 
retrieval 

Windows  icon  driven  by 
mouse  &  DOS  via  menu 

Data  display  by  callsign, 
last  name,  city,  license  class 
issue  Si  expiration  dates 

Search  US  stations  by 
callsigHp  last  name,  county 
&  zip  code 

Search  international  data 


by  callstgn  or  text  search  by 
name,  street,  city,  province 
or  region  after  selection  of 
country 

Print  labels  from Wiiiiows/ 
DOS  platforms,  Windows 
application  can  do  multiple 
label  printing  tasks. 

Listings  of  clubs,  then 
and  nowSc  military  & 
silent  keys 

US  data  includes  time 
zones,  latitude,  longitude 
listings  6c  area  codes 

Morse  code  sound  output 
to  PC  speaker 


Radio  Amateur  CaUbook 
169S  Oak  Street «  Lakewood,  NJ  08701 


**« 


OUR  NEW  CD  OFFERS 

UNMATCHED 

COVERAGE  OF  THE  WORLD 

The  CD-ROM  contains  more  than  1*5  millian  H^Ungs 
world-\^1d(*  covering  more  llian  250  coimUies,  islands  and 
dependcndes-  The  Radio  Amateur  CaUbook/ CD  1U)M 
contaios  botli  Nuitli  ,\merican  aiid  lnlemalioiial  lislio^! 

Listings  can  be  Tound  <|uickly  by  namef  location  and  cidl 
IcHers-  even  when  Uie  iDfonnalion  is  ineoniplele! 

Brand  new  Colorful  Maps  of  nearly  all  parts  of  the  World 
iiickiding  small  islands*  Click  on  a  button  to  view,  '^Only 

on  the  Radio  Amateur  Call  Book  CD-Rnin," 

Extended  V\  ordsearch  allows  users  to  specify  seat*ch 
criteria.  Search  l>y  name,  city,  zip  rode,  all  in  one  search! 

The  most  accurate  &  exlensWe  CD-ROM  available. 

The  introduction  of  many  new  fields--  SpeciaJ  Comment, 
Previous  Call,  Previous  Class.  Vanity  Call  Sijrn  Indicator, 
E-Mail  Address  &  Fax  #. 

ORDER  TOLL  FREE 

1-888-905-2966  (LSA  Only) 
1-752-905-2961  •  Fax  1-752-565-0538 

E-mail:  103424  J  142#compuserve,com 

er-fiSI  out  thf  raapan  htlow.  I  fK\/\HJAMFA  ficrepted. 


ORDERING  COUPON 


PleiiNt  M-nd  i!]r: 


on 


rrtM  NUMBER  PftlCE 

Call  book  CD'ROM     RACDOS      $  49.95 

Avoilabk-  Ng  vera  her,  1B97 


ff  ordering  by  credit  card; 

Card  Tipe 


Exp,  Dnle, 


WM 


SIgiuikire 


Address 


Eniail  address 

tf  ordertng  by  check  or  money  order:  i  have  eodo^M^d  a 

ditrcL  iTHJiH'y  ^'rtl(T  for  S ,  (Flease  add  sal-***  Ua  in  CA,  DC^ 

m  Wl, M, M,  0H»  PA/rN.VA  and  Canada. and  S5.00 ]n^r onler Rir 
postage  Brid  Uaii riling  in  LfS;  $7  for  all  HlilpmeiiUi  out^iidi'  US.)  Please 
inrLude  shi]>piug  injitt^ut-lititis.  PreiiaymiMil  b  rcMiuirrd. 
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Humbe¥  W  On  youf  Fssdbsck  CMftf 


to  Design  Your  Own 
HF  Antenna 


No  excuses  after  this  ... 


Philip  GebhardtVA3ACK 

P.O.  Box  52 

Greenbank  ON  Canada  LOG  1  BO 

[pgebhardt@compuserve.com] 


Not  everyone  has  Ihe  opporttmily 
lo  put  up  a  lower  wiih  an  HF 
beam  on  lop.  TTie  problem  may 
be  space,  ii  could  be  local  law,  or  it 
mighi  simply  be  money.  Whatever  the 
reason,  if  vi>u  don 'I  have  a  lower  and  a 
beam,  ihat  dtiesn'l  mean  vou  are  timited 

■r 

to  dipoles,  single-element  verticals,  or 
randonvlenslh  wires. 

You  too  can  have  a  directive  anienna. 
It's  a  mailer  of  taking  a  lesson  from 
commercial  broadcasters  who  use  phased 


« 


At^tennd  1    *■ 


verticals  as  directive  antennas.  While 

amateurs  have  used  phased  verticals  to  a 
limited  extent,  there  are  more  possibilities 
ihan  have  been  fully  exploited. 

The  two  configurations  which  often 
appear  in  amateur  radio  books  produce 
the  broadside  pattern  and  the  cardioid 
pattern.  These  iwo  pailerns  are  shown  in 

The  problem  with  these  patterns  is 
that  you  might  not  be  able  to  position  the 
antenna  so  it  radiates  in  the  desired 


I 


*    Ant^i^pff  Z       Anierina  1  * 


.+*♦ 


■*-    +    Anienna  2 


***  •' 


Fulfil 


Fiw  iibj 


Fig.  f.  Array  configurations  cofunuiftly  described  in  amateur  radio  puhlivmiom  produce  the 
bidirectionaL  broadside  radiivion  paueni  shown  at  (aj  and  the  umdirectiona!  cardiind  rudia- 
lion  partem  shown  at  (bK  The  broadside  array  wiit  transmit  and  receive  in  iwo  directions 
which  are  perpendivuhr  to  the  line  joining  the  antennas,  Tiie  panerns  shown  here  are  theo- 
retical  patterns  in  a  horizontal  plane .  in  this  view,  yon  are  iooking  down  on  the  antennas.  The 
antenna  locations  are  Indicated  by  the  asterisks. 
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directions.  The  answer  to  this  problem  is 

to  select  a  con  11  sural  ion  which  allows 
you  to  place  the  antenna  in  a  convenient 
location,  but  will  also  allow  it  to  radiate 
in  your  most  frequently  UKed  directions. 

Fig*  2  shows  a  bidirectional,  end  fire 
pattern,  qs  well  as  a  three-lobe  pattern, 
which  allow  you  to  aim  your  signal  in 
directions  that  cannot  be  achieved  using 
the  antennas  shown  iti  Fig.  1,  Also  shown 
is  a  four-lobe  paliem.  s\'hich  combines  the 
broadside  and  cndfire  ones. 

The  tlrsl  step  is  lo  determine  which 
configuration  will  work  best  for  you. 
Fig,  3  shows  many  possibilities  using 
two  vertical  antennas.  For  example,  with 
a  pair  of  verticals  positioned  in  a  north- 
south  line,  you  can  use  a  cardioid  pattern 
to  aim  your  signal  either  north  or  south. 
The  ihrce-lobe  pattern  can  also  yield  two 
directional  palierns.  You  can  have  the 
lobes  point  norih/soulheasi/soulhwest  or 
south/north w^cst/noithcast.  The  four-lobe 
pattern  can  be  aimed  north/easl/south/west 
or  nofthcast/souih  east/st  >uth  vves!/T>orth w  est 
As  you  can  see  (mm  the  chari  in  Fig-  3.  there 
are  even  variations  witliin  these  standai'd 
patterns. 


•"jk 


JMFl  W9INN  Balun  B«x 

MFJ-912 
139.. 

Lets  you  use 
_  coax  from  your 

antenna  tuner  to  the  MFJ'912 
mounted  outside  your  ham  shack. 
Tlie  MFJ-912  converts  the 
unbalanced  coax  to  a  balanced 
transmission  line  (ladder  line). 
Provides  same  function  as  an 
internal  balun  except  it  is  located 
away  from  tuner.  Giant  2  core  balun 
wound  with  Teflon®  wire  connected 
to  high  voltage  ceramic  feedthru 
insulators.  Handles  fiill  legal  power 
with  ease.  3*/4k2V4x7  inches. 

MFJ  Artificial  HF  Ground 

MFj-9.11 

Creates 

artifical  RF 

ground  that  eliminates  or  reduces  RF 
hot  spots,  RF  feedback,  TVI/RFI,  weak 
signals  caused  by  poor  RF  grounding. 


MFi  1701 


Select  ariyof^ev^antenn^^m'J^op^n  theTMFJ  ^^^f  ftlZ  ^^^^'^.^^'^"^  ^^f 

^:oax  switches.  They  feature  mounting  holes  and  amomntic  grounding  of     '  ""^"^ '  ^^^  ^''^  ^^^  ^^'^  ^^^^^ 
amused  terminals.  One  year  'WjA/afferMfiif^" "unconditional  warranty. 
icMfi-VI&l^  $39-95.  6  position  antenna  switch,  SO-239  connectors, 
50-75  Ohm-ioads.  2  KW  PEP.  I KW  CW.  lOx^xT/:!  inches.  DC-60  MHz.i 

;=  MFJ-1702B,  $21.95.  2  positions  plus  new  Center  Ground.  2:5  KW  PBP- 

KW  CW,  insertion  Ibss  below  '2  dB.  50  dB  isolation  at  450  MH?..  50 
Ohm.  3x2x2  inches.  IVIFJ-170iBN,$3L95,  N-Connectors,  DC-Ll  GM^ 

MFJ-1704,  S59.9S-  4  position  cavtty  switch  wiih  lighninfi  surge 
protection.  Center  eroiind.  2,5  KW  PEP,  1  KW^  CW.  50  dB  isolation  at  SQO 
MHz.  50  Ohm.  6V4x4¥4xlV4  inches,  MFJ-l7tHN,$69,95.N-connecioni. 
Alt  have  MFJ's  famous  '*Na  MatterWimf^"  I  year  unconditional  wamtnty.j 


1 


High  Poss  TVl  Filler 


MFJ-7 1 1 
Don't  let  harsh  TV T  ruin  your 


COMPACTS; 

MFJ-2S4or    »_ 
MFJ-286 


MINIS:  Mn-283, 


MFJ  Comfioct  Speaicer  Mies 

MFJ*sc^m/?ifi^r  speaker  mics  have  first-rate  electret  mic  element  and 
full  size  speaker  gives  superb  audio  on  transmit  and 
receive.  Earphone  jack,  PTT,  light-weight  relraclable 
cord.  Gray.  1  ¥-1x2x3  in.  MFJ-284  fits  Icom.  Yaesu, 
Radio  Shack  and  Standard.  MFJ-2S6  fits  Kenwood, 

MFJ  Mffil  Speaker  Mies 

MFJ*s  mini  mics  give  excellent  audio  from 
Greatly  improves  your  signal  if  ^    electret  mic  element  and  speaker.  Has  swiveling  lapet 
you're  using  a  nmdom  wire  or  longwire  ^pocket  clip,  PTT  button  with  transmit  LED,  earphone 
antenna  with  an  ineffective  ground.       J^ck.  lightweight  retractable  cord.  Available  with  "L" 

Electrically  places  a  far  away  RF    ^^  reguhir  connector.  1  my  2x  1  'Ax 'A  inches, 
gmund  directly  at  your  rig  by  tuning      ^  P'tF  MFJ--^5/285L  for  kom^  Yaesu,  Alinco, 
out  reactance  of  connecling  wkt.  5^^^°  ^^"?Vl2T  ^i^^^'^ \  MFJ-287/287L  for 

^Jl  ■■-*--  ^Uf  Tkir— ^irnSiiw  KenwocKi;  Ml*  J-2«3  for  split  plug  Alinco;  and 

.Ml  meier  « w  innscefver  mfj.285W  for  ic-W2A, 
MB  9020  ^  ..m^  ItayDifmniyLoacbforW/VW/UI* 

MFJ  has  a  full  lineofaummy  loads  to  suit  your  needs.  Use  fortuning 

to  reduce  needless  (and  illegal)  "'"^ 

QRM  and  save  your  finals- 

MFJ-260C,  $29.95.  VHF/HF. 

Air  cooled,  non-inductive  50  ohm 

resistor  SO-239  connector-  300 

Watts  for  30  seconds*  derating 
crystal  filter,  RIT.  AGC,  vernier  tuning,  curve.  SWR  less  than  13:1  to  30  MHz,  L5;l  to  650  MHz.  Viua^^l  in, 
sidetone,  speaker,  up  to  5  watts  output,  MFJ-260CN,  $34.95,  N  connectors. 

semi/full  break^in,  much  more.  Free  MFJ-264.  $5*95.  VersaUle  UHFA/'HF/HF  15  KW  loatf  Low  SWR 

maniiaL  Set  free  MFJ  catalog  for  40,  to  630  MHz,  usable  to  750  MHz,  100  watts/10  minutes,  1500  watts/10 
30»  17,  15  Meter  versions,  keyen  audio  seconds.  SWR  k  LI  :i  to  30  MHz»  below  \3A  to  650  MH2.  3x3x7  in. 
filter,  power  pack,  tuner,  antennas,         MFJ-264N,  $69,95.  N comwcion  MFJ-SSOS^  $4.95,  3  ft.  coax/PL-259. 

Super  Acffw^AfilemM         MFJ  Low  Ptes  Flf  er  MFJ  lombk  Pttddl^ 


pcra!  Keep  peace 
and  neighbors, 

h^J's  exclusive 
ShieidBreaker^^  high  pass  filter 
effectively  suppresses  annoying 
TVl !    Wipe  out  TVl  caused  by 
broadcast^  connniercial>  two-way, 
amateur  and  CB  radios  operating 
below  30  MHz,  Use  between  cable/ 
antenna  and  TV/VCR.  For  75  ohm 
cable  or  300  ohm  twin  lead. 

12/24  Hour  LCD  Cfocki 


n^H^^i 


_.>^^|^^k|«M^kf  *" 


Throw  this        -  --^E^c-!ir_    *    * 
/mvMFJ  20 Meier 
CW  Transcei%^er  in  a  comer  of  your 
briefcase  and  enjoy  DXing  and 
ragchewtng  wherever  yt^u  go.  You  gel 
a  high  performance  superhet  receiver. 


"Worid  Radio  TV  Handbook"  says  Suppress  mfj  704 

MFJ- 1 024  is  a  '^  first  rate  easy-to-  operate  TVl,  RFI,        i^O^ 

active  antenna..quiet,x^cellent  dvnamic  telephone  and 

ninge,..good  gain...  low  noisc^broad  other  interference  by 

fniuuency  covemge...  excellent  choice."  reducing  unwanted  harmonics 

Mount  it  outdoors  away  from  eiec-  going  to  your  antenna.  9  poJes, 

trical  noise  for  maximum  signal,  mini-  MFJ^s  exclusive  Tefhn^  Dielectric   spacing 

oiu m  noise.  Covers  50  KHz  -  30  MHz.  Technology^  capacitors,  hi-Q  "  "^  "" 

R_6ceives  strong,  clear  signals  from  inductors/ground  plane  shielding. 

all  over  the  world.  20  dB  rj-^  tjghi  cabinet  gives  excellent 

attenuator,  gain  control,  TVl/  RFI  protection.   Full  legal 

ON  LED.  Switch  two  power  1 .8-30  MHz.   Mounting 


MFJ  Deluxe  Iambic 
Paddles  feature  a  full 
range  of 
adjustments 
intension 
andconiact 


*1»^MFJ  lOSB        *24**MFJ  112 

MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  kx:al  time  displays* 
Huge  5/8  inch  LCD  digits  arc  easy-lo 
-see.  Brushed  aluminum  Frame. 

MFJ-112  shows  hour/minute/ 
seconds  day,  month,  date*  year  at  any 
QTH  on  world  map.    1 2  or  24  hour 
MFJ-285,  MFJ-285L.  display.  Daylight  saving  time  feature. 
MFJ-285W.  MFJ-287       ifa^  CUTD  nir    ■■         ■ 
or  MFJ-2S7L  *  '^  *" "^  ttUIIHItfUM' 

flOM  MFJ-812B 

2  Meters  and  220  MHz.  30  and  300 
Watt  scales.  Relative  field  strength 
1-250  MHz,  SWR  above  14  MHz, 
4^2x2  V4x3  in. 

Code  Practice  Osdlcitor 

MFJ'557 

MFJ'557  Deluxe  Code  Practice 
Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  liJgeiher  on  a 
heavy  sieel  base  so  it  stays  put  on  your 
table.  Portable.  9-volt  battery  or  1 10 
VAC  with  MFJ- 1305,  SI 2,95. 

Earplione  jack,  tone  and  volume 
controls,  speaker.  Adjustable  key. 
Sturdy,  8'/2x2V^Jt3V4in. 

MF J  Mifhiple  DC  Ovilet 

MFJ'IILB 


MFJ-264 


MFJ-564 


vm 


self-adjusting 

nylon  and  steel  needle  bearings, 
contact  points  that  almost  never 
need  cleaning,  precision  machined 
frame  and  non-skid  feet  on  heavy 


receivers  and  aux.  or  active   tabs.  MFJ-702,  $24.95-  200  Watts  chrome  base.  For  all  electronic  CW 


antenna,  6x3x5  in.  Remote    Low  Pass  TVl  filter  1.5-30  MHz. 


$ 


has54inch  whip,  50  ft 
coax,  3x2x4  in.  12 
VDC  or  1 10  VAC  with 
MFJ- 1312, 512.95. 

'129**  MFJ- 1024 

Crass-Needle  SWR  Meter 

MFJ-8I5B 

'69** 


Peak/ 

average  Cross- 

Needfe  SWR/ 

Waitmeter.  Shows  SWR.  forA'ard/ 

reflected  power  in  2000/500  &  200/50 

watt  ranges.  1 .8-60  MHz* 

Mechanical  zero.  SO-239 
connectors.  Lamp  uses  12  VDC  or  1  ID 
VAC  widi  MFJ-  f  3 1 2,  $  1 2.95, 


fUrCeferEAX 

Use  your     MFM214PC 
computer  and     *1 49** 
transceiver  to 

receive,  display  ,  fy  - 
and  transmit  '^    - 

brilVmmfuil  cohrn&ws.  photos 
and  incredible  WeFAX  weather 
maps  with  all  !6  gray  levels.  Also 
receive/transmit  RTTY,  ASCII 
and  CW 

Animate  weather  maps. 
Display  10  global  pictures 
simultaneously.  Zoom  any  part  of 
picture  or  map.   Manager  lists 
over  900  FAX  stations.  Automatic 
ptciure  capture  and  save. 


keyers. 

MFJ/Bencher  Keyer 

The  best  of  all  CW  worlds  -^a 
compact  MFJ  Key er  that  \fFJ-422C 
fits  nght  on  the  Bencher  <f3^< 
ic 

Iambic 


'69 


Use  your  rig's  1 2  VDC  power 
supply  to  power  two  HF/VHF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlet, 

2  pairs  of  30  amp  5-way  binding 
posts  separately  fused  for  rigs.  6 
switched,  fused  pairs  for  accessories* 
DC  voltmeter,  "on"  LED.  RF  bypas- 
sed, 6  fl.  of  8  guage  power  cable, 
1 2'/:x2Y4x2V2  inches. 
MFJ*1 116,  $44.95,  8  DC  outlets,  volt- 
meter, on/off  switch,  RF  bypass,  fuse. 
MFJ-1 1 12,  $29.95.  6  DC  outlets. 


keying,  speed 

(8-50  wpm),  _^ 

weight,  tone,  volume  controls. 

Automatic  key  er  or  semi-automatic 

<"bug")/tune  mode.  RF  proof. 

4'/»x2Vix5V2in, 

MFJ-422CX,  $79.95.  keyer 
only  for  mounting  on  your  Bencher 
or  MFJ  paddle. 


Fr0e  MFJ  Catalog 

Nearest  Deakr , . .  800-647-1800 


1  year  unc&nditwnat  guiirantiic  •  30  day  money  back 
guaraniee  (less  s/h)  on  oidcn  fmm  MFJ  *Add  s/h 

MFJ  ENTERPRISES,  DVC 

RO- Box  494 
Mississippi  State,  MS  39762 

Fnttt  /S^t  ad-frct  l»rtotf«   O  190  MfJ  ilv. 

•  M4IN  601  -3^5S69  *  FAX  601-323-6551  -  T^CH  601  -113-0545 

•  CALL  «-l  30C^.  Mcm-ftv  •  E-^hi  mfj^m^nntrpmeLcom 


Ttflm^  is  a  regy.ntered trademark  o/Duponr"  ^^p  g^^,  http://www.mffenierprlsfs.com 

MFJ. , .  the  wond  leader  in  ham  maw  accessories! 
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Fig.  2.  //  i,s  ptfsslble  to  i'usUy  produce  the  hhtit-evtionui  emlftre  punerfi  shown  af  la),  the  nidireaional  {ihn'e-lohe}  pauen}  slumii  ai  (b)  and 
the  qiHidndhectumid  {fow-lobe)  pouern  shown  af  (c).  The  bidirectionaL  endfire  pattern  allows  you  to  tran.sfnit  and  receive  in  two  directions 
which  are  in-line  wiih  the  anwnnas.  Tire  three-lobe  pattern  provides  directions  unattainable  with  either  the  broadside  or  endfire  arrays,  while 
the  foitr-tolye  pattern  combines  tlie  directional  properties  ojthe  broadside  and  endfire  arrays. 


Of  course,  if  you  can  align  your  array 
in  a  direciion  other  ihan  noith-souih, 
ihen  you  have  even  more  flexibility  in 
aiming  your  signal  exactly  where  you 
want  ii  to  go.  With  all  these  possibilities, 
you  can  certainly  find  a  pattern  which 
iTiecl:^  your  needs. 

Since  a  single-clcmeni,  omnidirec- 
tional vertical  antenna  will  transmit  and 
receive  in  all  directions,  you  might  won- 
der wtiy  anyone  would  bother  with  a  di- 
rectional array.  The  firsi  reason  is  that 


the  array  concentrates  the  transmitted 
signal  where  you  want  it  to  go. 

Second,  in  receive  mode,  the  armv  im- 
proves  the  signal4o-noise  ratio.  This  hap- 
pens because  the  array  dc^s  not  respond  to 
noLse  froai  all  directions  as  an  omnidirec- 
tional antenna  does. 

Third,  you  can  cut  down  the  amount 
of  QRM.  For  exampic,  (for  amateurs  on 
the  east  coast  of  North  America)  an  array 
with  a  cardioid  pattern  pointed  east  will 
allow  you  to  have  QSOs  with  African 


r 


I 


nm^moF  mj^9«fkzmmaBs 


I 


•*y 


O  O 


Z7cr 


«r 


-  O 


Sir 


o 

Q 


nr- 


I 

z 


t«r 


-  CD$T)  (Q) 


3f 
< 


ZZ"  — 


zw— 


31.1'- 


IW- 


<%F= 


Fig.  J.  This  chart  shows  the  many  antenna  radiation  patterns  which  can  he  produced  using 
two  venitai  antennas.  Notice  that  many  of  the  patterns  are  variations  of  the  patterns  siiawn 
in  Fig,  I  and  Fig,  2.  Ax  shown  in  titis  chart,  it  ix  also  possible  to  produce  a  pentadirectional 

ifive-iabe)  radiation  pattern.  (See  the  two  patterns  at  the  bottom  rtf^htJ  hi  this  chart.  Antenna 
I  is  at  the  top  of  each  radiation  pattern  and  Antenna  2  is  at  the  bottom, 
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Stations  while  reducing   QRM  from 
stations  to  the  west. 

And  last,  this  is  what  amateur  radio  is 
about — learning  and  tr>ing  new  tech- 

I  niques  which  enhance  your  enjoyment 

I  of  the  hobby. 

Seeing  the  radiation  p^iltcrn  on  paper 
is  one  thing.  Getting  the  array  to  perform 
the  way  you  want  it  to  is  another.  Here's 
how  you  do  it. 

First,  choose  the  pattern  you  want  to 
use  from  Fig*  3.  Once  you've  chosen 
your  pattern,  note  the  spacing  of  the  two 
antennas  in  degrees  (numbers  listed  ver- 
tically on  the  left  side  of  the  chart).  Also 
note  the  phasing  of  the  antennas  in  de- 
crees (numbers  listed  hori/ontallv  at  the 
top  of  the  chart). 

You  can  convert  the  spacing  from  de- 
grees to  meters  (or  feet)  using  Equation  1. 

s  -  (degrees/360}  x  (3U0/t) 
EqtiatioEi  la 

where 

s  is  the  spacing  in  meters 

f  is  the  frequency  in  MHz 


or 


s'  =  (dcgrees/360)  x  (984/0 
Equation  lb 

where 

s'  is  the  spacing  in  feet 

f  is  the  frequency  in  MHj!: 

Converting  the  phasing  distance  to 
meters  {or  feet)  is  only  slightly  more 
complicated. 

Notice  in  Fig.  4  that  the  signal  is  fed 
to  Antenna  1  and  then  to  Antenna  2.  The 
two  antennas  are  connected  together  us- 
ing a  phasing  line  (Llj  made  of  coax. 
Since  radio  waves  do  not  propagate  as 
fast  through  coax  as  they  do  through  air, 


you'll  huve  lo  take  Uie  velocity  facior  (v) 
of  the  coax  into  accounl.  The  velocity 
facior  of  solid  polyethyicne-filled  coax 
(standard  RG-58  and  RG-59)  is  0.66. 
Equation  2  is  used  to  determiTic  the 
length  of  the  phasing  hnc. 

p=  f degrees/360)  x  {300/f)  x  v 
Equation  2a 

where 

p  is  the  length  of  the  phasing  line  in 
meters 

f  is  the  frequency  in  MHz 

V  is  the  \  elocity  facior  of  the  ininsiiii^ion 
line 


or 


p'  =  (degrees/360)  x  (984/0  K  v 
Equation  2b 

where 

p'  is  the  length  of  the  phasing  line  in 
feet 
f  ts  the  frequency  in  MHz 
V  is  the  vekx:ity  factor  of  the  tfai^nission 

line 

For  example,  let's  asstune  that  yoo 
want  10  ereci  a  bidirectional,  endfire 

array  for  use  on  the  1 0-meter  band 
(28.5  MHz).  In  Fig,  3,  Antenna  1  is 
at  the  top  of  each  diagram  and  An- 
tenna 2  is  at  the  bottom.  There  is  an 
array  which  meets  your  needs  along 
the  lop  row,  fifth  from  the  left.  The 
spacing  (s)  between  the  antennas  is  45 
degrees  and  the  phasing  (p)  of  Antenna 
2  is  180  degrees. 

Applying  Equation  la  gives  a  spac- 
ing (s)  of  (45/360>  X  (300/28.5)  =  L32 
meters  between  the  two  antennas.  The 
length  (p)  of  the  coax  phasing  line  (LI) 
between  the  antennas  according  lo 
Equation  2a  is  ( 180/360)  x  (300/28.5)  x 
0.66  =  3.47  meters. 

So  far  so  good.  But  what  if  you 
wanted  to  design  a  bidirectional,  broad- 
side array? Checking  Fig.  3,  you  will  see 
that  there  h  one  in  the  left  column, 
fourth  from  the  top.  In  this  case,  s  -  1 80 
degrees  and  p  =  0  degrees.  Applying 
Equation  la  gives  a  spacing  (s)  of  ( 180/ 
360)  X  (300/28,5)  =  5.26  meters.  The 
phasing  line  length  (p)  is  (0/360)  \  (300/ 
28,5)  X  0.66  -  0  meters.  Obviously,  you 
can't  have  two  antennas  spaced  5.26 
meters  apart  connected  by  a  piece  of 
coax  zero  meters  lons- 


We  need  to  return  to  basic  transmission 

line  theory  to  solve  this  problem.  There 
are  two  solutions. 

For  the  first  solution,  we  know^  that  as 
the  radio  wave  travels  along  the  coax,  it 
repeals  itself  every  wavelength  (360  de- 
gjiees).  That  means  ihat  there  v\  ill  be  a  0 
degree  phase  diflerence  betw^een  ihe  an- 
tennas if  the  coax  is  0  degrees  long,  360 
degrees  long,  720  degrees  long*  1080  de- 
grees long,  or  any  other  whole-number 
muhiple  of  one  wavelength.  You  could 
therefore  connect  Uie  two  antennas  (using 
the  configuration  show  o  in  Fig.  4)  with  a 
piece  of  coax  360  degrees  long.  Using 
Equation  2a.  the  length  (p)  is  (360/360) 
x  (300/28.5)  X  0,66  =  6.95  meters. 

The  second  solulion  to  the  problem  is 
to  feed  the  two  antennas  as  shown  in 
Fig.  5a.  As  long  as  L2  =  L3,  the  signal 
will  arrive  at  botli  aiitcnnas  at  the  same 
tin^fce.  That  is.  the  phase  difference  between 
the  antennas  will  be  0  degrees. 

Either  of  these  solutions  can  be  used 
whenever  s  is  greater  than  p,  not  just 
when  p  =  0  degrees  as  in  the  broadside 
array  configuration  just  described.  For 
example,  if  s  =  270  degrees  and  p  =  90 
degrees,  then  p  can  be  lengthened  by 
360  degrees  to  become  p  =  90  +  360  = 
450  degrees.  (The  feed  system  used  in 
Fig.  4.)  Alternatively,  the  antennas  could 
be  fed  as  shown  in  Fig,  5b,  making  sure 
that  L2  =  L3  and  L4  =  90  degrees.  In  prac- 
tice, L3  and  L4  would  be  one  continuous 
length  of  coax. 

Aliliough  Fig,  3  shoift^  that  you  can 
change  ihe  direction  of  the  cardioid  pattern 
(second  row.  third  from  the  left)  where  s 
=  90  degrees  and  p  =  90  degrees  to  the 
cardioid  pattern  (second  row,  seventh 
from  the  left)  w here  s  =  90  degrees  and  p 
=  270  degrees,  there  is  a  more  practical 


«* 


I 


Fig^    4.    Two   quarter-wave    verticals   are 

needed  to  produce  ihe  radiation  patterns 
shomi  in  Fig.  3.  In  ihe  confi^iinukm  shown 
here,  your  transceiver  feeds  one  antenna 
i Antenna  //  as  normal .  However,  a  second 
piece  of  coax  then  connects  the  second  an- 
tenna (Antenna  2)  to  the  first  antenna.  Which 
pattern  is  produced  depends  on  the  spacing 
of  the  antennas  and  on  the  length  of  the 
phasing  line  iLl )  connecting  the  mo  anten- 
nas. Not  shown  in  this  diagram  are  the 
groitnd  radiaJs  used  with  quarter-wave  verti- 
cals. The  coa.\  shield  wotdd  be  connected  to 
the  antenna  radial  system. 

solution  to  reversing  the  direction.  You 
can  simply  switch  the  direction  in  which 
you  feed  the  antennas. 

Fig.  6  illusu^ates  this.  The  arrow  in  the 
cube  shows  the  direction  of  maximum 
radiation  from  the  array.  At  (a),  the  signal 
will  be  irtinsmiiied  in  a  direction  in  line 
wiih  the  antennas  :md  tk>m  Antenna  I  towand 
.^nienna  2.  At  (b).  llie  signal  direction  has 
been  reversed 

TTie  flexibility  of  the  array  can  be  in- 
creased very  easily.  While  it  is  not  practi- 
cal to  adjust  ihe  spacing  between  the 
antennas,  it  is  easy  to  interchange  phasing 
lines. 

For  example,  you  mighl  space  the  two 
antennas  225  degrees  apail.  When  the 
phase  between  the  antennas  is  0  degrees, 
you  have  a  bidiieciitnial,  broadside  pattern. 


Ani»nn&  i 


Ansanns  1 


Fcgore  5(a) 


to?ecvr 


to  Kpvt 


Pig*  5*  Sometimes  it  is  more  convenient  or  practical  to  feed  the  antennas  as  siiown  here.  The 
feed  arrangements  are  explained  in  the  text. 
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Fig.  6.  ii  h  possible  to  reverse  the  array's  direction  ojradiatkm  by  alter  ing  the  length  of  the  phasing  line  (LJ).  This  approach,  however,  re- 
quires two  phasing  tines— one  for  each  direction.  It  is  possible  m  reverse  (he  direction  the  signal  rrmels  by  feeding  the  array  in  the  opposite 
d  freer  ion.  for  example,  in  ihe  array  shown  at  («).  the  transceiver  feeds  Antenna  I  and  the  phasing  tine  f  L/ )  then  feeds  tlie  signtd  to  Antenna  2. 
in  this  case,  the  signal  radiates  in  a  direction  from  Anrenna  I  toward  An renna  2  as  shown  by  the  arrow  in  rhe  cube.  The  array  at  (b)  uses  all 
the  same  elements.  However  the  n^ansceiver  feeds  Antenna  2  and  the  phasing  line  then  feeds  the  signal  to  Antenna  L  This  array  will  radiate 
in  a  direction  from  Antenna  2  toward  Antenna  I .  Thi^  is  a  good  reason  to  use  cocix  connectors  at  die  base  of  die  antennas  rather  than  cofuiecting 
ihe  coax  lines  permanently  to  them. 


At  45  degrees*  you  have  a  three- lobe  pat- 
tern. This  pattern  h  altered  by  increasing 

the  phasing  10  90  degrcci^.  For  180  degrees 
phasing,  you  have  a  bidirectional,  endfire 
pauem.  In  addition,  the  diiection  of  either 
three-lobe  pattern  can  be  reversed  by 
changing  which  antenna  is  connected  to 
the  main  transmission  hne. 

Until  now,  I've  assumed  thai  the  di- 
rectional array  would  be  a  single-band 


antenna.  Not  so.  For  example,  by  using  a  ' 
pair  of  trap  verticals,  you  could  use  the 
array  on  the  20-,  15-,  and  lO-inetcr 
bands.  It*  you  chose  a  spacing  (s)  of  360 
degrees  on  10  meters,  then  the  same 
physical  spacing  would  took  like  270 
degrees  on  15  melers  and  180  degrees 
on  20  meters.  You  could  even  use  the 
same  phasing  line  on  all  three  hands. 
Fig*  7a  shows  one  possible  array. 


Photo  A,  As  shown  l?y  the  author,  directive  antennas  do  not  need  much  space.  The  two  quar- 
ter-wave verticals  itsed  in  this  array  for  the  1 0-meter  band  are  spaced  l/S-wavelength  apart. 
The  array  produces  a  unidirectional  cardioid  pattern,  one  of  sixty-four  possible  ones  that  can 
be  produced  using  only  two  antennas  and  the  information  in  this  article.  This  single-band  array 
can  be  turned  into  a  nndtihand  array  by  using  trap  verticals, 
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Assume  the  10-melcr  pattern  selected 
sets  s  =  360  degrees  and  p  =  0  degrees. 
The  10.52  m  spacing  (s)  represents  360 
degrees  on  10  meters  and  the  phase  line 
length  (p)  is  720  degrees  or  13.89  m.  (A 
720  degrees  phase  line  is  necessary  be- 
cause the  two  antennas  cannot  he  con- 
nected using  a  0  degree  phase  line.  A 
360  degree  phase  line  is  still  loo  short  to 
connect  the  two  antennas,  so  ihe  next 
length  to  give  a  0  degree  phase  differ- 
ence between  the  two  antennas  is  720 
degrees.) 

On  10  meters,  this  array  will  [produce 
the  four-lohe  pattern  shown  in  Fig.  7b, 
On  15  meters,  the  antennas  appear  lo  be 
spaced  only  270  degrees  apart  and  the 
phasing  line  now  appears  to  be  54U  degrees 
long  (giving  a  phasing  difference  between 
antennas  of  540-360  =  180  degrees).  Tliis 
produces  the  radiation  pattern  shown  in 
Fig,  7c, 

On  20  meters,  the  spacing  is  180  de- 
grees and  the  phasing  line  is  360  degrees 
long  (giving  a  phasing  difference  of  0 
degrees).  The  radiation  pattern  on  20 
meters  is  shown  in  Fig.  7d. 

There  are  many  other  possibilities. 
Keeping  the  10,52  m  spacing,  the  phas- 
ing could  be  set  for  180  degrees  on  10 
meters.  The  phasing  line  would  then  be 
135  degrees  on  15  meters  and  90  degrees 
on  20  meters.  This  would  give  three 
different  radiation  patterns  from  the 
ones  shown  in  Figs,  7b.  7c,  and  7d. 

Aliemativ  cly,  you  could  select  a  differ- 
ent spacing.  For  example,  if  the  spacing  fs) 
were  fixed  at  5.26  m,  this  would  be 


degrees  on  10  meters,  135  degrees  on  15 
meters  and  90  degrees  on  20  meters,  A 
phasing  line  360  degrees  long  on  10 
meters  would  appear  to  be  270  degrees 
long  on  15  meters  and  1 80  degrees  long  on 
20  meters.  This  combinaiion  prtxiuces  a 
different  set  of  radiation  pattenis  to  choose 
from. 

The  feed  system  shown  in  Fig.  7a  is 
identical  lo  the  system  used  in  Fig,  4,  It 
is  also  possible  to  use  the  feed  system 
shown  in  Fig,  5a.  What  makes  this  con- 
fi<runition  imerestina  in  a  multiband  ar- 
ray  is  thai  the  phasing  is  independent  of 
frequency.  Since  L2  =  L3,  the  signals  will 
always  arrive  at  the  two  antennas  in  phase 
(that  is,  the  phase  difterence  between  the 
antennas  will  be  0  degrees). 

Compare  this  feed  method  to  the  first 
muitiband  example  above  (s  =  360  de- 
grees, p  =  0  degrees  on  10  meters).  Us- 
ing the  feed  system  of  Fig.  5a,  if  s  =  360 
degrees  on  1 0  meters,  then  s  =  270  de- 
grees on  15  meters  and  s  =  180  degrees 
on  20  meters.  So  fan  this  is  the  same 
situation  as  before.  Hqwever,  in  this 
case,  p  =  0  degrees  on  all  three  bands. 
So,  while  the  radialion  pattern  on  10 
meters  will  be  the  same  with  either  feed 
system,  on  both  15  and  20  meters  a  dif- 
ferent radiation  pattern  can  be  obtained 
depending  on  whether  you  choose  tc3  use 
the  feed  method  of  Fig,  4  or  the  method 
shown  in  Fig.  5a. 


A  practical  array 

Here's  how  I  built  my  directionnd  array. 

I  wanted  to  try  the  array  on  the  IO- 
meter band.  Living  in  Canada,  I  decided 
that  my  best  opportunities  for  DXing 
would  be  stations  in  the  southern  U.S., 
the  Caribbean,  Central  America,  and 
South  America.  Consequently,  I  decided 
on  a  cardioid  radiation  pattern.  Checking 
the  chart  in  Fig.  3, 1  selected  the  pattern  for 
which  s  =  45  degrees  and  p  =  135  degrees. 

The  necessary  spacing  (s)  was  (45/ 
360)  X  (300/28.3)  =  t.32  meters.  The 
phashig  line  length  (p)  was  (135/360)  x 
(300/28  J)  X  0.66  =  2.60  meters. 

The  array  is  shown  in  Fig*  8a. 

Two  practical  considerations  ai'ose- 
First,  a  quaiter-wavelength  vertical  an- 
tenna does  not  match  53~olmi  coax  (RG- 
58).  If  the  phasing  line  is  180  degrees  or 
360  degrees  long,  that  is  not  a  problem. 
In  either  of  these  cases,  the  impedance  at 
the  load  (antenna)  end  of  the  coax  will 
appear  at  the  input  end  of  the  coax.  Tliat 
is,  the  impedance  of  Antenna  2  will  ap- 
pear in  parallel  with  Antenna  I  and  the 
main  transmission  line  from  the  trans- 
ceiver will  "sec"  two  antennas  with 
equal  impedance. 

Other  lengths  of  phasing  line  (45  de- 
grees, 90  degrees,  135  degrees,  270  de- 
grees, 225  degrees,  270  degrees  or  315 
degrees)    will    effect   an   impedance 
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Photo  B.  Each  dht^miai^  mpporteif  6n  a  glass  insidator  wftich  is  an  inverted  glass  jar  ptir- 
tkiUy  simk  ifjta  the  ground.  The  296  ml  (10  oz.}  jam  jar  shown  here  has  a  concave  bottom  that 
helps  keep  the  antenna  in  place.  The  jar  firs  inskle  a  796  g  (28  oz.)  tin  can  which  is  sunk  into 
the  gnnnuL  The  can  holds  the  glass  jar  in  place  ami  provides  an  initial  grounding  point  for 
the  coax  and  die  antenna.  Radial  wires  are  connected  to  the  can. 
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Fig.  7.  While  a  phased  array  is  often  thought 
of  as  being  a  single-band  amenna.  it  is  pos- 
sible to  use  an  array  on  several  bands— with- 
out changing  the  antenna  spacing  (s)  or  the 
phasing  line  length  (p).  Tlif  basljc  cgnjigura- 
t  ion  for  an  array  using  trap  verticals  designed 
fin'  J0-,  75-.  and  20 -meter  use  is  shown  at  (a). 
The  other  diagrams  show  how  the  radiation 
pafiern  rhiuiges  as  you  switch  hands. 

transformation.  In  this  case,  the  impedance 
of  Antenna  2  will  be  transfomied  to  a  dif- 
ferent value.  As  a  rcsulu  the  main  trans- 
mission line  will  be  connected  to  two 
antennas  with  different  impedances.  Con- 
sequently, the  power  will  not  be  distrib- 
uted equally  betw^ecn  the  antennas.  The 
radiation  pattern  will  then  be  distorted. 

While  yon  can  accept  this  distortion  and 
have  a  workable  aiTay,  I  chose  to  alter  the 
phasing  line  impedance.  I  did  that  by 
running  two  135  degree  sections  of  RG- 
58  (53  ohms)  in  parallel  to  produce  a 
transmission  line  with  a  characteristic; 
impedance  of  26,5  ohms.  (See  Fig*  8b.) 
By  doing  this,  I  avoided  the  impedance 
transformation. 

The  two  25-ohm  antennas  in  parallel 
will  produce  an  even  lower  impedance 
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Fig,  8,  Shown  at  (a)  is  an  array  based  an  the  information  in  Fig,  3  to  produce  a  unidirec- 
tional, cardioid  radiation  pattern.  From  my  QTH  in  southern  Canada,  the  array  allows  me  to 
beam  my  signal  to  the  U.S^,  the  Caribbean,  and  South  America.  At  (b)  is  shown  a  modified 
feed  system  to  atcommodate  the  low  impedance  to  the  verticals.  The  phasing  line  (LI)  is 
made  of  two  parallel  sections  of  RG-58  to  produce  a  transmission  line  with  a  characteristic 
impedance  of  26.5  ohms.  A  quarter-wave  linear  transformer  (Q  section)  is  added  between  the 
main  transmission  line  from  the  transceiver  and  the  array.  The  Q  section  transforms  the  low 
impedance  of  the  array  to  approximately  50  ohms.  Like  the  phasing  line,  the  Q  section  is 
made  of  two  sections  ofRG'58  in  parallel. 


as  seen  by  the  main  transmission  line.  I 
corrected  this  by  pulling  a  quarter-wave 
transformer   (Q    section)    between   the 


main  transmission  line  and  the  array  as 
shown  in  Fig.  8b. 
Let's  assume  the  impedance  of  Antenna  1 
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Drdw  Hift-LiBM  AAA  a  f4A 


PIco-J  [ofls  up  and  Wdes  In  hie  4-Ounoe  pOCftet'Slzed  hOJde? . 

waifing  \\H9  Ihe  G«nfo  ^  a  botllt  1W  veu  wetJ  Idl-quiffling  J 

signal  p4«idn, 

Call  bim  FoHh  and  Ks  g1i«teniivg  &lad<  WHitwr  H9l*d  ilr^a 

reveal  b  alee*  end-Fed  tHilFwiiye  ,>n!snna  •♦idy  Is  h^fia  anywhere,  S^a- 

pevid  in  ?t^  apartmantcIcK*!  orpalio  doorway.  A.llEich  PICO'J  to  wio^Oa* 

glass  cr. curiam  nod.  He  ne-Bd&  no-  radinte  io'  hroiAVa^tiii  lisw,'' 

.irKjiG  omtii  halhMiivE  pain. 

C^n^  PlC^J  with  /4v  !&f  9iTi<!^r(i-encif!$,  Haing  In  Ihe  fno^&l  Wtien  £h1  Ihifr 

road.  l-t«  inipK3VQ&  liant^s.  bdo&ls  rfiCAptlC^I.  MVK  btatlQ.rie-'a. 

Plco^  CWJAf  ri'.ady  lor  wcirk  whti  72'  t&Dlated  ocKtinal  leACHtnA'  and  ^d 

pin  BNC.  Tvpicnl  edg*'IO-ftd$9  ^Wfl  un(}ct  T:,2;1,  Hand-crafled  in  the 

U.SA 

Antennas  West 
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and  Antenna  2  in  parallel  is  12.5  ohms. 
The  impedance  at  the  transmitter  end  of 
the  Q  section  can  be  calculated  using 
Equation  3. 


SO, 


I  0        r 

Equation  3 

where 

Z-  is  the  impedance  at  the  transmitter 
end  of  the  Q  section  in  ohms 

Z^  is  the  characteristic  impedance  of 
the  Q  section  in  ohms 

Z/is  the  antenna  impedance  in  ohms 

If  Z^  =  26,5  ohms  (2  parallel  sections  of 
RG-58)  and  Z  =  12.5  ohms,  then  Z  = 
26.5V1 2.5  =  56  ohms.  As  a  result,  the  main 
transmission  line  from  the  transceiver 
would  "see"  a  load  with  an  impedance  of 
56  ohms- — almost  a  perfect  match. 

Equation  4  is  used  to  calculate  the 
length  of  the  Q  section. 

UA  =  (75/f)  X  V 
Equation  4a 

where 

X/4  is  the  length  of  the  Q  section  in  metet^ 

f  is  the  frequency  in  MHz 

V  is  the  velocity  factor  of  the  transmission 
line 

A.74  ^  (246/f)  X  V 
Equation  4b 

where 

XIA  is  the  length  of  the  Q  section  in  feet 

f  is  the  frequency  in  MHz 

V  is  the  velocity  factor  of  the  transmission 

line 

The  length  of  the  Q  section  for  my 
10-meter  array  was  1 .74  m. 

The  feed  system  shown  in  Fig*  8b  can 
be  used  to  advantage  with  any  of  the  ar- 
rays described  in  this  article.  If  you  ap- 
ply this  method  to  a  multiband  array, 
remember  that  while  you  need  not 
change  the  phasing  hne  (LI)  when  you 
change  bands,  you  will  need  to  construct 
a  separate  Q  section  for  each  band- 
So  now  that  you  know  how  to  aim 
your  signal,  why  settle  for  a  dipole 
strung  between  two  trees  when  you  can 
send  your  signal  wherever  you  want? 
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Readin',  Writin',  and  Robotin' 


Is  your  high  school  entered  in  FIRST? 


Michael  D.  Gray 

1680  Cooley  Lake  Road 

Milford  Ml  48381 


The  folks  ai  FIRST  (l%ff  /nspi ra- 
tion and  ffecognilion  of  Science 
and  rechnology)  have  devised  an 
exciting  way  to  expose  high  school  kids 
to  engineering  and  technology.  The  pro- 
gram is  the  brainchild  of  Dean  Kamen,  a 
physicist,  engineer  and  entrepreneur  fmm 
New  Hampshire.  His  personal  goal  and 
that  of  FIRST,  is  lo  show  high  schtu)! 


students  how  much  Fun  engineering  can 
be,  encouraging  them  to  pursue  careers 
in  technology. 

Eacb  yean  Mr.  Kamen  and  Professor 
Woodie  Flow  en*.  Direcior  of  MiT\s  New 
Products  Program,  create  a  game  in  which 
teams  compete  with  radio-controlled  ro- 
bots. The  game  in  1 997  was  called  *Ton)id 
Terror"  and  the  goal  was  lo  place  colored 


* 


Photo  A,  Author's  GM/ Huron  Valley  Team  M7  robot  places  inner  tube  atop  eight -joot  goal 
far  a  double  scare. 
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inner  tubes  on  a  rotating  eight- foi>t  goal. 
On  the  surface,  that  may  sound  a  little 
duU^^hLit  when  three  robots  are  in  play  at 
once,  al!  competing  against  the  clock  and 
cheered  on  by  a  really  excited  ca>wd, 
you  have  the  makings  of  a  pretty  wild 
tiine.  Teams  are  encouraged  to  create 
stickers,  buttons  (for  trading  with  other 
teams),  tee  shirts,  hats,  noiscmakers,  and 
whatever  else  might  possibly  contribute 
to  the  team  identity. 

The  students  learn  somclhins  about 
mechanical,  elcciricai,  electromechani- 
cal, pneumatic,  and  control  systems  in 
their  quest  lor  the  perfect  machine  for 
the  game.  Students  and  engineering 
sponsors  form  cohesive  teams  very 
quickly.  The  teams  have  only  six  weeks 
to  construcl  a  machine  of  their  own  de* 
sign  from  a  box  of  parts  supplied  by 
FIRST  There  is  a  tremendous  amount  of 
design  latitude  afforded  by  the  variety  of 
parts,  as  long  as  weight  and  dimensional 
re?strictions  aren't  violated. 

TIk  I'un  doesn't  end  with  tubt;^,  gears*  mo- 
tors, switches,  sheets,  shafts,  wire,  and  data 
radios.  For  the  llrsl  lime,  in  1997  ihe  con- 
troller supplied  by  FIRST  was  prograin- 
niable!  The  language  is  a  dialect  of 
BASIC  which  the  students  can  leam 
without  much  difficully.  The  program- 
ming software  runs  on  any  IBM-compat- 
ible. FIRST  supplies  a  dcfauh  program 
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RF  Remote  Control     \ 

*Tola  I  Command'^  by  Lev  [ton      u- 
Operate  TV.  lamps  and  other 
appliances  from  up  to  100  feel. 
Includes  two  receivefs  on  s^pa 
rate  frequencies  and  a  two  but- 
ton hand-held  transmitter  that 
controls  them.  Requires  9  voH ; 
baliery  (nol  induded). 

CAT  #  TCR-1 


m  .-' 


$171,  I  Ultrabrlght  LED\ 

PAINFULLY  BRIGHT  RED  LED 

2500  to  4O00  mcd  ©  20  ma.  T  1  3/4 
(5  mm  diamater)  red  LED.  Significantly 
brighter  than  conventional  LEDs  Wat^r 
dear  m  off -state.      ^%  *  ^  20 

CAT  #  LED-42  ^  for  $  |  ^^ 


10  for  $  5.00  •  100  for  $45.00 
1000  for  $400.00 


I  2  1/2"  8  Ohm  Speaker] 

Panasonic  #  EAS65P76A3 
8  ohm  0.4  watt  speaker  wrth 
sott-edge  paper  cone  producir^ 
good  sound  quatity.  0  93'  overall 
depth.   2.25"  wire  leads  with 
2  contact  (O.V  spacing) 
socket  oanneclor. 
Large  quantity  available. 
CAT#  SK-225 

00 


$1 


each 


10forS8.50 
100  for  $70.00 


I  Low  Power  Audio  Amp 

Motorola  MC34119P 

Lew  power  audio  amplifier  suitable 

tOf  speakerphones  or  talkmg  piciurB 

frames.  Operates  on  2  ^  16  volts  and 

drives  speakers  of  8  ohms  or  grealer  Output 

power  exceeds  250  mW  with  32  ohm  speaker. 

Hook-up  sheet.  Large  quantity  availal>le. 

CAT#MC34119P 


60 


each 


50  Pieces  -  $25.00 


ORDER  TOLL  FREE 


1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Bx press  or  Discover 


TlFUMS  NO  MINfMVM OfiO&t  i rkdnandbig fv  the 

4a  oonttne^tal  US  A.  SS  00  p@  (KtXrf   AH  c4h«fS  ndudin^  AK. 
HI,  PFl  ot  Canada  must  pay  full  sJiipping    Air  ordsrs  ddiv^rfld: 

In  CALIFORNIA  must  includ'Q  ^al  state  goalies  tax.  Du^ntiTies 

UmilKJ,  NO  COO.  Prhcfla  3utj|«t 
CALLt  WRITE      |  «>  change  wmwal  now*. 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

VanNuys.  CA91408 


FAX  or  E-MAIL 
lor  our  FREE 

96  Page 
CATALOG 

OulsicSethetl.S-A. 
send  S3 .00  postage 


FAX  (818)781-2653 

e-mail    allcorp@allcorpxom 
internet  -  http://www.allcorp.com/ 


which  functions  perfecily  well  for  those 
who  don't  want  to  write  their  own  code. 
The  example  code  is  well  annotated  and 
easy  to  follow,  so  most  teams  feel 
confident  in  writing  custom  functions 
for  their  controllers.  Some  were  very 
creative  with  their  programming.  At 
least  one  team  used  position  sensors 
on  rotating  members  for  feedback  to  the 
conuollen 

Events 

Regional     competitions     are     held 

across  the  US  beginning  in  March.  AH 
the  teams  learn  a  lot  about  strategy, 
which  prepares  them  for  the  finals  at 
EPCOT  Center  in  mid-ApriL  Both 
events  are  open  lo  the  public,  FIRST 
could  nol  have  picked  a  better  place 
than  EPCOT  for  the  three-day  evenl. 
Disney  and  FIRST  are  about  technol- 
ogy, fun,  and  the  rewards  of  hard  work- 
Students,  teachers,  technologists^  and 
engineers  learn  from  each  other  and 
have  a  great  time  doing  it.  All  the 
teams  show  gracious  sportsmanship, 
and  some  will  even  share  tools,  parts, 
and  talent  to  help  get  a  competitor's 
machine  battle-ready. 

This  year  (1997)  was  the  rookie  year 
for  the  General  Motors  Milford  (MI) 
Proving  Ground  and  Huron  Valley  (MI) 
Schools  team.  The  team  had  a  late  start 
and  worked  several  long  weekends  to 
catch  up.  The  animation  crew  even 
worked  all  night  to  finish  the  video  entry 
on  time!  The  team  placed  27th  of  113 


CODEMASTER  V 


0-20WPM  m  90  Days 

Guaranteed^ 

CJodemaster  V  is  the  only  computer-based 
Mora©  <xd©  tiBJraig  sysfcj  thai  guarantees 
RESULTS!  Whe&eryiDU  re  a  beginner  of  want 
to  break  tb&  30wp3i  barrier ^  it  v^  take  yen  as 
far  as  you  want  to  go,  and  it's  fiin! 

Only 


^Ct\Jn\7D 


Codemaster  V  has  a  wide  variety  cf  trammg 
aadp3^a:n3ce!:out3nG£,  trial  exams,  interactive 
arcade  game,  and  muchmai^  CMS  c an  iise 
multiple  Morse  alpnabeis  including  foreign 
chaiacters,  and  it's  endorsed  for  miUtary 
traimng!  For  any  IBM  compatible  PC.  S./H 
$5  00  (m  US).  Credit  card  ordei^  toll  free! 


3 1 40  S  Peoria  Unil  K- 1 56  Aurora,  CO  80014 
(303)752-3382  sal©s@mtechnoiogies,com 
www  mtechnologies  com/mthome 


800-238-8205 
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teams,  and  took  one  of  two  Rookie 
All-Star  awards. 

Awards 

The  Honeywell  Leadership  in  Control 
Award  goes  to  the  team  with  the  most 
unique  control  system.  The  team  with 
the  must  robust  design  gets  the  Motorola 
Quality  Award.  Johnson  &  Johnson  offers 
a  Sportsmanship  Award.  Chrysler  shows 
how  much  they  value  team  efforts  by  pre- 
senting a  Team  Spirit  Award.  The  Procter 
&  Gamble  Creativity  Award  is  very 
broad,  encompassing  design  and  play  cri- 
teria. Other  awards  are:  Best  Play  of  the 
Day,  Number  One  Seed,  Outstanding 
Defense,  Most  Photogenic,  Best  Offen- 
sive Round,  Featherweight  in  the  Fi- 
nals, and  Rookie  All-Star.  A  highly 
qualified  body  of  judges  determines 
which  teams  receive  awards. 

or  ihe  17  awards  possible,  the  Chair- 
man's Award  is  the  most  prestigious. 
This  award  has  nothing  to  do  with  win- 
ning the  game.  It  has  to  do  with  student 
involvement,  teamwork,  creativity,  and 
the  level  of  cooperation  between  school 
and  sponsor  The  Founder's  Award  is 
presented  by  Dean  Kannen  to  the  person 
or  organization  which  best  promotes  the 
goals  of  FIRST.  The  Autodesk  Award 
goes  to  the  team  whose  computer  anima- 
tion presents  the  best  creative  design  so- 
lutions for  the  competition.  TTie  Woodie 
Flowers  Award  goes  to  an  individual 
who  excels  in  teaching  math,  science, 
engineering,  and  creative  design- All  the 
teams  have  an  opportunity  to  vole  on 
which  team  will  receive  the  Worcester 
Polytechnic  Institute  Design  Innovation 
Scholarship. 

Want  to  get  iavolved? 

In  these  days  of  cellular  phones  and 
notebook  computers,  it's  pretty  hard  to 
get  kids  interested  in  amateur  radio  as  a 
vehicle  into  science  and  engineering. 
They  need  a  really  exciting  project  to 
light  'em  up  and  get  their  scientific 
juices  working  so  that  amateur  radio  can 
be  seen  as  the  neat  t^bnical  hobby  it  re- 
ally  is  instead  of  an  outmoded  waste  of 
time. 

Would  you  like  to  be  a  sponsor  or  par- 
ticipant in  the  FIRST  robotics  competi- 
tion? Every  member  of  our  team  will 
assure  you  that  the  hours  are  long,  but 
the  rewards  are  great  and  it's  worth 
every  minute! 
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Our  Friend  Pythagoras 

Pop  quiz:  Who  can  state  the  Pythagorean  Theorem? 


Peter  A.  Bergman  N0BLX 
3517  Estate  Dr.  SW 
Brainerd  MN  56401 


Because  I  iim  an  anuiieur  radiu  tip- 
craior  as  well  as  a  member  of  the 
Civil  Air  PairoL  1  am  often  in- 
volved ie  public  service  and  emergency 
commiinicalions.  Frequenlly  during 
these  events,  we  have  need  for  an  an- 
tenna support  more  reliable  ihan  mu[or 
vehicles  or  Mother  Nature. 

With  this  in  mind,  1  suirted  experi- 
menting to  develop  the  best  means  for 
setting  upland  keeping  up — ^ihe  por* 
table  PVC  masts  we  often  use.  But  the 
methtxl  had  to  be  easy  lor  one  person  to 
implement,  si  nee  helpers  aren't  always 
there  when  they'd  he  most  helpfuL 

There  is  nothing  magical  about  what  1 
am  about  to  explain.  Those  of  you  using 
a  similar  nicthod  know  that  it  can  save  a 
lot  of  randi)iri  running  around. 

It  is  common  practice  when  erecting  a 
mast  to  start  by  attaching  the  guys  and 
halyard  and  then  anchoring  the  base  to 
some  kind  of  pivot.  After  thai  you  pick 
up  the  top  of  the  masi^  lift  it  over  your 
head  and  start  walking  toward  the  pivot. 
If  you  can.  Meanwhile,  two  or  thi'ee  as- 
sistants fan  out  with  the  guys  to  keep  the 
mast  from  falling  be>und  center  Finally, 
the  guy  anchors  are  placed  and  the  busi- 
ness of  adjusting  the  lengths  lu  hold  the 
mast  vertical  starts.  Then  the  antenna  is 
hoisted  on  the  halyard. 

There's  got  to  be  „. 

If  you  would  like  to  iry  an  easier  way, 

here  it  is  (see  Figp  1),  We  are  going  to 


rep'tea^  BiiD^nian  movement  with 
planning  and  just  a  bit  of  engineering, 

1.  Select  the  ItKation  tw  the  antenna's 
feedpoinL  This  will  probably  be  near  a 
spot  where  you  can  set  up  your  comm 
station.  Mark  that  spot  with  a  small 
stake.  Back  off  a  reasonable  distance,  set 
up  your  camp  stove  and  start  some  coffee. 

2*  If  you  are  installing  a  dipole,  unroll 
it  and  lay  it  in  the  desired  orientation. 
with  the  center  insulator  at  the  stake  you 
drove  earlier.  Attach  and  unroll  the 
feediine. 

3,  Place  the  side  guy  line  stakes  for  the 
center  support  masL.  Measure  this  dis- 
tance with  a  piece  of  cord  the  same 
length  as  the  mast,  and  either  drive  ihe 
stakes  now  or  mark  their  p<isitions  with 
a  puff  of  builders'  chalk.  The  cord  is 
sti)red  by  wrapping  it  around  the  chalk 
bottle.  The  stake  positions  can  be 
"eyeballed"  or  yt»u  purisis  can  be  more 
precise  by  checking  the  "constructions' 
chapter  of  any  basic  geometry  text  for 
information  on  constructing  a  perpen- 
dicular bisector  to  a  line. 

4.  At  each  end  insulator,  drive  another 
Slake. 

5.  Using  the  cord  and  chalk,  ''pufr*  a 
circle  around  each  end  stake  with  a  ra- 
dius equal  to  the  height  ot  the  mast.  You 
don't  need  to  use  a  lot  of  chalk — ^just 
enough  to  \vW  where  ihe  circle  is  (see 
Fig.  2). 

6,  At  the  point  where  the  antenna  wire 
crosses  each  circle,  drive  a  guy  line  stake. 


73 


7,  On  the  circle  you  have  drawn 
around  each  end  of  the  dipole,  eyeball  a 
point  on  the  side  i>pposite  i'rom  the  an- 
tenna and  measure  one  radius  each  way 
around  the  circle.  Place  anchors  at  those 
points. 

8,  Attaching  the  precui  guy  lines  is 
when  the  plan  starts  to  come  together. 
Remember  die  Pythagorean  Theorem? 
A-+  B-=  C\  What  it  really  says  is  that 
the  square  of  the  height  of  the  attach* 
ment  point  on  the  mast  plus  the  square  of 
the  distance  fRim  the  mast  to  the  anchor 
stake  equals  the  square  of  the  length  of 
the  guy  line.  So,  if  the  mast  is  30  feel 
high  and  the  anchor  stake  is  30  feel  away, 
then  the  length  of  the  guy  Une  equals  the 
square  rkk  of  900  plus  9(X),  which  equals 
42,5  feet  plus  a  liuie  for  good  luck. 

A  BO-ffXJl  mast  made  of  three-inch 
schedule  40  PVC  seems  to  work  pretty 
well  with  just  lop  guys.  If  you  plan  to 
use  more  height  or  smaller  diameter 
pipe,  plan  on  more  guy  lines. 

9,  Attach  the  antenna  insulators  to  the 
masts* 

10,  Go  to  one  end  of  the  antenna  and 
while  facing  the  bottom  end  of  the  mast, 
pick  up  the  top  and  place  it  on  your 
shoulder  with  the  antenna  and  guys  hang- 
ing behind  you.  The  whole  works  is  going 
to  look  pretty  sloppy  and  floppy — espe- 
cially if  you  are  using  one-and*a-half-inch 
pipe — but  have  faith  and  start  pulling  the 
base  toward  you.  As  you  do  so,  the  top 
will  rise  and  the  base  will  move  toward 

Amateur  Radio  Today  *  November  1997    19 


f4il  /4i4mUHUw. 


Chassis  Kits 
Cabinet  Kits 
Assembled  Caynats 


Rack  Shelves 
Rack  Equipmem 
Antenna  Grounding  Kits 
Tower  Mounted  Bo*  Kits 


Slope  Box  Kits 

UHF  &  VHf  Antenna    Dipote  Hangers 

Power  DMder  Ktts       Other  Enclosures 

SmaH  sheeis  AlumJnum  and  Brass 
UHF  /  VHF  AJitenna  Parts 

Charles  ByefS  K3IWK 
5120  Harmony  Gre>ve  Road  •  Dover,  PA  17315 

Phcme  717  -  2d2-4901 

Betwean  6PM  and  9:30PM  EST.  Eves. 
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here's  the  Beam? 

UdobtrutK  e  DX  Giia  A«r*ftflis  lor  60  it™  Id 
•  E4^'1t  bidden  *  IflmU  F»i  *  Filed  or  PoruMf  • 
Tbrrt'i  ■  30  xSMitu  inrrQii  viitli  tt\\  \>\  Punch 

(Kiftaban  can'i « iili«f,  Bui  it  wiM4i»  DX  taN^'vr 
am^viy.  H«^  ibou  a  !c«  pwfik  SO  *0  ,^  m 
^lAiln'-  Or  I  2  tUiKeiM  at'vobuhlff  t^-i  iA«  jiitit:  ^ 
All  f MtJ^  r«  ibf  (hV-iwtNv^  Pfi<*d  1^  Id  SM 

IVbfk  DX witbou lull \v^% ibie ii«tg1)lM» 

Po«5006].R.rf.^vv.  urW606    (8011  373-8425 
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BIOELECTRIFIER 


PLANT  GROWTH  STIMULATOR 


•  COMPACT  SIZE,  4  5"  X  2.25"  XT' 

•  ADJUSTABLE  OUTPUT  UP  TO 
25  VOLTS 

•  STAINLESS  STEEL  ELECTRODES 

•  WIRED  AND  TESTED 


FOR  MORE  INFORMATION 


SEND  SASETO: 


SEAGON  COMPANY 
5541  OAKVILLE  CENTER 
SUITE  21 5 

ST  LOUIS.  MO  63129 


TOP  VIEW 


GUY  LINE 
ANCHOR 


GUYUNE 
ANCHOR 


GUY  UNE 
ANCHOR 


Fig*  1.  Single  mast  detail.  If  everything  is  measured  and  cut  beforehand,  an  antenna  can  be 
erected  quickly  in  the  field. 


the  center  of  the  marked  circle.  Instead 
of  you  trying  to  lift  the  mast  and  the  guy 
lines,  they  will  work  for  you  and  make 
the  whole  process  quick  and  easy. 

11.  Repeat  Step  10  at  the  center  mast 
and  the  other  end  of  the  dipole. 

12.  Do  whatever  fine  tuning  is  re- 
quired to  accommodate  irregularities  in 
the  terrain. 

The  coffee  should  be  ready  about 
now,  so  have  a  cup  while  you  wait  for 
the  fellows  with  the  rigs  to  show  up. 


Obviously,  this  mclhod  can  be  used  to 
erect  a  single  mast  for  an  inverted  vee  or 
a  lighlweight  VHF/UHF  antenna.  If  the 
surface  you  are  working  on  is  loo  hard  to 
accept  stakes  or  too  soft  to  hold  them, 
you  will  have  to  do  something  else — re- 
place the  Slakes  with  sandbags  or  per- 
haps buckets  filled  with  rocks,  or  water, 
or  whatever 

Give  this  method  some  consideration, 
ti7  it  at  home,  or  perhaps  at  a  club  ot 
unit  meeting*  It's  fun,  and  it  works! 


s 


S        \ 


^ 


A,  LAY  OUT  ANTENHA/FEEDLINE, 
THEN  DRIVE  STAKES  (S). 


B.  SCRIBE  CIRCLE  WPTH  RADIUS  ~  TO 
MAGI  HEIGHT  AROUND  EACH  STAKE. 


/ 


V 
X 


C<  DRIVE  GUY  LINE  ANCHORS  (X) 

2t  =  120  DEGREES. 


D.  LAY  OUT  AND  ATTACH  PRE- FABRICATED 
MASTS  AND  GUYS.  STARTING  AT  ErTHER  EhtD, 
FOLLOW  GUIDELINES  IN  TEXT  TO  RAiSE  MASTS. 


CIRCLE  241  ON  READER  SERVICE  CARD 
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Fig,  2*  Complete  procedure . 


Humber  2i  on  your  Feedback  card 


Electronic  Construction 

from 
AtoZ 


Everything  you  wanted  to  know  about  building  stuff  but  were  afraid  to  ask 


Marshall  G.  Emm  AA0XWK5FN 

2460  S.  Moline  Way 

Aurora  CO  80014 

[aa0xi@  mtechnologresxom] 


As  the  doctor  said  to  the  patient, 
'I've  got  good  news  and  bad 
news."  The  bad  news  is  all 
ai^uund  us — increasing  prices,  a  decreas- 
ing skills  ba^e.  no  more  Heaihkits^'  .,. 
and  if  you  want  more,  just  pick  up  a 
newspaper  The  gotid  news  is  that  you 
can  slili  build  a  lot  of  useful  ham  radio 
equipment  and  you  don't  have  to  be  an 
electrical  engineer  to  do  it.  All  it  lakes  is 
the  right  tools,  knowledge  of  a  few 
"Lricks  of  the  trade/'  and  die  will  lo  suc- 
ceed. Oh.  yeah — a  bit  of  patience  helps, 
ttx>!  We're  going  lo  try  to  cover  the 
whole  topic  here  in  enough  detail  for 
you  10  pick  U]i  a  soldering  iron  and  gel  to 
work  on  a  real  project. 

First  we'l]  talk  about  Uie  basics;  things 
like  tool  selection  and  soldering;  then 
we'll  move  on  to  middle-to-advanced 
techniques;  and  finally  troubleshooting 
the  finished  project  and  installing  it  in  an 
enclosure.  Along  die  way  we*  11  build 
something  useful  I  promise,  You*rc  goL 


to  discover  that  building  is  rewarding, 

educational,  and  fun! 

Why  build  snmething  when  you  can 
buy  it? 

There  are  several  reasons  for  buUding 
(even  if  you  only  need  one). 

•Creativity.  You  have  the  pleasure  and 
pride  of  doing  something  with  your  own 
hands.  In  fact,  ifs  so  rewardins  thai 
many  of  us  will  build  a  device  even 
when  building  it  is  more  expensive  than 
buying  it. 

•Economy.  Building  is  often  less  ex- 
pensive than  buying  oflf  the  shelf* 

•Availabilily,  Sometimes  what  you 
want  is  simply  not  available,  or  available 
only  as  a  kit. 

•Knowledge.  If  you  build  it,  you  will 
probably  be  able  to  fix  it  if  it  breaks,  or 
modify  it.  You  will  also  gain  a  belter  un- 
derstanding of  how^  that  particular  type 
f  eQuiomeni  actuallv  works. 


These  four  factors  will  influence  your 
decision  to  build  something,  and 
whether  to  buy  a  kit  or  start  from 
scratch.  The  project  that  we  will  build 
tog ei her  can  be  purchased  as  a  kit,  or 
built  from  scratch.  Virtually  everything 
in  this  series  will  relate  equally  to  either 
approach. 

A  disclaimer,  of  sorts 

Fm  in  the  business.  My  company. 
Milestone  Technologies,  sells  some  of 
the  tools  that  I  am  going  to  recommend 
and  also  the  kii  that  we're  going  lo  do  as 
a  project,  Td  hate  to  think  that  you 
would  think  I'm  writing  this  series  to 
sell  stuff,  so  I  will  make  a  poinl  of  pro- 
viding an  alternate  source  for  each  of 
those  items  that  1  sell.  Call  me  old-fash- 
ioned, but  Tm  tired  of  projects  in  other 
maga/Jnes  which  are  thinly  disguised 
ads  for  the  author's  own  products.  In  the 
case  of  programmed  devices,  that's  OK 


tm 


Basic  Hand  Tools 

Item 

Supp  ier 

Price,  SUS 

(subject  to 

change) 

Part 
Number 

Long-nose  pliers 

RS 

3.99 

64-1 844 

Cutting  pliers 

RS 

3.99 

64-1833 

Screwdriver,  reversible 

RS 

2.69 

64-1950 

Jeweer^s  driver  combo  set 

RS      1 

4.79 

64-1959 

1  ■ 

Hobby  knife 

RS      , 

1.49 

64-1805 

Magnifying  glass 

or 

Jeweer's  oupes  (set  of  3) 

RS 

MT 

5.99 
7.95 

63-848 

35450 

Multimeter.  8-range  analog 

1  ^^ 

'  Multimeter,  14-range  analog 

RS 

MT 

14.99 
9.95 

22-218 

30812 

Clip  lead  set  (10)  mini  al  igator 

RS 

3.99 

278-1156 

Sheet-metal  nibb  ing  tools 

or 

Heavy-duty  nibb  ing  tool 

RS 

MT 

10.99 
9.95 

64-823 
00539 

Basic  Solder 

ing  Tool 

S 

15  WSodering  iron 

RS      1 

7,99 

64-2051    1 

Replacement  tip  for  above 

RS 

0.99 

64-2052 

Solder.  60/40  rosin  core  .032"  2.5  oz.    ' 

RS 

3.79 

64-005 

Solder  wicking  braid 

RS 

2.29 

64-2090 

RS  -  Radio  Shack    MT-M 

ilestone  1 

echnologies 

Table  1.  Tot^hfor  bask  kihbuihiing. 


up  lo  a  point  iiilriiosl  all  integrated  cir- 
cuhs  have  proprietary  content),  but  in  a 
rcceni  issue  of  a  major  magazine  (not 
75)  there  were  three  projects,  and  not 
one  of  them  could  be  buiii  wiihoiii  buy- 
ing something  from  the  author!  Making 
some  of  ihesc  things  available  la  you 
from  Milestone  Technologies  is  a  ser- 
vice which  you  ;ire  tree  to  decline. 

A  poor  workoian  blames  his  tools 


A  lousy  violinisi  playing  a  Stradivarius 

is  going  to  sound  like  sumeonc  scraping  a 
horse's  tail  across  a  cat's  aul.  A  sreat  vio- 
Itnist  can  make  a  cigar-box  violin  sound 
like  a  Strad.  Or  to  put  it  in  more  familiar 
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terms,  an  unskilled  ham  will  liave  trouble 
making  contacts  with  a  $3000  ris  and  a 
beam  on  a  l(K)-l"a)t  tower,  while  a  skilled 
operator  can  work  DXCC  on  a  homemade 
QRP  rig  with  a  dipole,  The  point  here  is 
that  skill  is  more  important  than  tools: 
Investing  hundreds  of  dollars  in  tools 
and  test  equipment  is  not  going  to  make 
you  a  good  builder  or  technician.  The 
value  of  your  tool  armory  will  increase 
as  time  goes  by,  but  the  basic  tOi)ls  for 
electronic  construction  are  relatively  in- 
expensive,  and  all  of  them  are  available 
at  your  local  radio  parts  store  and  by 
mail  order. 

Let*s  talk  about  two  basic  tool  kits  for 
electronic  construction:  hand  tools  and 


soldering  itxils.  The  hand  tools  are  really 

simple  al  entry  level  but  even  basic  sol- 
dering tools  start  to  get  into  areas  of 
complexity,  so  you  may  want  to  read  the 
section  on  soldering  before  deciding 
what  to  buy.  The  recommendations  are 
summarized  in  Table  I,  which  shows 
suppliers'  part  numbers  for  Radio  Shack 
(RS)  and  Milcslone  Technologies  (MT). 

Hand  tools: 

A  pair  of  long-nose  pliers,  for  bending 
the  leads  on  components. 

A  pair  of  cutting  pliers — what  you  are 
looking  for  arc  'Hush -cutting"  pliers 
rather  than  the  traditional  '"dikes"  or  "di- 
agonal-cutting  pliers/'  These  are  used 
for  cutting  wire  and  trimming  leads  on 
the  soldered  side  of  a  circuit  board,  and 
"dikes"  just  won't  get  close  enough  lo 
the  board. 

You  will  need  two  large  screwdrivers; 
one  with  a  sUraighL  tip  lor  slotted  screws; 
the  other  with  a  Phillips'^^*  head:  and  a 
set  of  miniature  drivers.  The  mini  drivers 
(often  called  "jeweler *s  screwdrivers") 
can  be  bought  as  separate  sets  tor 
straight  and  Phillips,  or  as  a  combination 
set. 

Hobby  knife — for  example,  a 
Stan  ley  ^^^  knife,  with  a  razor-sharp 
blade,  for  stripping  wires  and  trimming 
things. 

Mullimetcr  for  checking  voltages,  re- 
sistances, continuity,  and  current.  A 
digital  mullimcler  with  an  ''audible  con- 
tinuity feature*'  is  great »  but  you  can  get 
by  with  an  inexpensive  VOM  (Volt- 
Ohm- Milliammeter). 

Magnifier  for  examining  circuit  board 
traces  and  solder  connections.  If  you 
can.  you  should  solder  under  ma^nifica- 
tion,  using  a  magnifying  work  lamp,  but 
you  can  start  with  a  himd  magnifier  or 
loupe. 

Clip  leads  (wires  with  alligator  clips 
on  the  ends  for  making  temporary 
connections). 

Sheet  Metal  Nibbling  Tool  for  making 
VdTgc  or  odd-shaped  openings  in  sheet 
metat^ — ^for  example,  aluminum  panels 
for  mounting  controls.  Much  faster  and 
easier  than  filing* 

Soldering  tools: 

A  soldering  iron.  That's  so  easy  to  say, 
but  there's  much  more  to  it!  We're  talking 
molten  metal  here,  in  close  proximity  to 

delicate  clecironic  components.  When 


youVc  working  on  a  prioted  circuit 
board  you  need  to  apply  a  precise 
amount  of  heal  for  a  reasonably  precise 
amount  of  time  to  a  very  precise  area! 
Your  beginner's  tool  kit  should  include  a 
15-30  watt  soldering  pencil  with  a  line 
chisel  lip  and  at  least  one  spare  tip,  Ulli- 
mately  you  may  want  to  invest  in  a  *'sol- 
dering  slalion/"  bui  please  buy  one  with 
temperature  control  rather  than  wattage 
conuol  (see  the  section  on  soldering  for 
details).  You  will  need  a  much  heavier 
iron  (100+  waits)  if  you  are  going  to 
work  with  coax  connectors,  but  don*t  try 
to  use  it  on  a  circuit  board ! 

It's  traditional  to  start  oul  with  a  cau- 
tion that  you  must  use  rosin  core  solder, 
never  acid  core  solder,  but  in  practice 
acid  core  solder  is  so  hard  iofind  ihai  the 
warning  is  almost  superfluous.  There  are 
three  factors  to  consider:  metallic  con- 
tent; type  of  flux  (core);  and  diameter; 
and  the  result  is  a  huge  range  of  solders 
available  on  the  market.  For  now,  let*s 
leave  it  with  a  recommcndalion  that  you 
start  with  60/40  (60%  Un,  40%  lead) 
rosin-core  solder  with  a  diameter  of 
around  .03  inch.  This  will  be  fine  for  al- 
most any  kit  or  project  and  there's  no 
point  in  departing  from  it  until  you  have 
a  panicular  reason  to  do  so. 

Solder  wicking  braid — you  will  make 
mislakes,  I  do  „.  everyone  does.  Be- 
sides, there  will  be  times  when  you  want 
to  remove  a  component  for  testing,  or  to 
substitute  a  different  value.  The  only 
practical  way  to  unsolder  a  connection  is 
with  solder  wicking  braid.  You'll  see 
solder  suckers  and  other  "one-hand" 
desoldering  devices,  but  if  they  are  any 
help  it  all,  it  is  because  you  used  way  too 
much  solder  on  the  connection  to  start 
with! 

Your  **work  bench"  is  important,  too, 
although  it  doesn't  have  lo  be  elaborate, 
A  kitchen  table  or  desk  will  do.  Things 
to  consider  are  light,  ventilation,  and  ac- 
cess to  mains  power  and  ground.  When 
it  comes  to  light,  you  simply  can't  have 
loo  much.  Huorcsceni  light  is  best  for 
electronics  work  because  it  is  *'w^hiter" 
than  incandescent  light.  Ventilation  is 
particularly  imponant  when  you  are  sol- 
dering, because  the  fumes  from  the  rosin 
can  be  irritating  or  even  harmful  over 
time.  You  will  need  mains  power  for 
your  soldering  iron,  and  you  will  often 
need  to  connect  things  to  a  good  electri- 
cal ground  (the  center  screw  in  the  AC 
outlet  will  do). 


•  DIP  swiich  programniible 

-  CTCSS  eacodft! 

•  Alt  32  EIA  tones  from 
67.0  to  203.5  hz  included 

■  ftAay  bs  prdered  with 

SS-3ZPA  Encodtr 
.9"K1.3"J(  4* 

SS-32PA  DIP  SwTtcTi  Frugramfnabls  DTCSS  Encoder 


%m 


•FLlfyenclDsed  CTCSS 

sntDder 

•  AJI  32  EIA  tones  tfom 
&7.0  IQ  203.5  hi  Eftcluded 

•  Pertect  tor  mobile  / 
base  appircations 

Ti-32 
5.25  K  3,3*  K 1  ,r 

TE-3?  liitlti-Tone  CTCSS  Encadef  $45.95 


ion 


IP-3300  Shared  Ffepeiter  Temic  F^ngl 

TP-32j)0D  Taftle  Tap  i/ersmft 
TP'320€RM'A  Single  RacI  Moitf 
'TF'320ffRM-B  Triple  RackMo^mtvifsiOit 

Call  or  write  to  receive  our 
full  Product  Catalog  or  visit 
ouf  Web  site  for  complete 
information  ati 
tittp://wwwxom-specxom 


•  51  CTCSS  T&nfs 

•  106  DCS  Codes 

•  Stipports  1S7  Repeater  Sti£^$aiber$ 

•  Dn-Lme  Compule;  Help 

•  Repealer  OH  ID 

•  Air  fmie  Usdina  ^  Anjiysls  Staphs 

•  SiqnalllnQ  Formats:  CTCSS 
OCS  &  DTMF 
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£279.95  eidi 
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selectable  messa^ 
Fully  field  progranttnable 
via  induded  keypad 
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identification  requiremente 
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PRICE 

ll>e  AutwrotJc  Morse  Code  IdmUif  r    *  LOAS 
ID-8  Automatic  Mgrse  Station  identifier    18^5 

COMMUNICATIONS  SPECIALISTS,  INC. 
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CALL  TOLL  FREE 
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Other  than  that,  aH  you  need  to  worry 
about  is  a  reasonable  amount  of  clear 
space,  and  places  for  tools  and  compo- 
nenls.  If  you  are  using  a  space  that  has 
other  purposes  (i.e.,  your  kitchen  table) 
it's  easy  enough  to  keep  your  tools  and 
components  in  trays  so  they  can  be  eas- 
ily put  aside  when  you  are  not  working. 

Soldering  101 

Entire  magazine  articles,  even  books, 
have  been  written  about  soldering.  So 
how  can  I  hope  to  teach  you  to  solder 
with  a  few  paragraphs  and  illustrations? 
Easy.  Soldering  is  not  difficult,  and  the 
basics  are  easily  within  your  grasp  if  you 
have  the  right  soldering  Iron,  the  right 
solder,  and  a  little  bit  of  practice. 

Practice  is  important,  so  if  you  are 
new  to  soldering,  please  take  the  time  to 
do  some  before  we  start  on  the  project! 
You  can  practice  on  any  old  components 
and  a  bit  of  scrap  circuit  board  material 
or  skip  aliead  to  unsoldering,  remove  a 
couple  of  components  from  a  junk  cir- 
cuit board  and  res  older  them.  Kit  suppli- 
ers will  tell  you  that  90%  of  all  problems 
in  kit  building  are  a  result  of  poor  solder- 
ing. How  can  that  he,  if  soldering  is  not 
difficult? 

Simple  .,.  carelessness  and  ignorance. 
We'll  fix  the  ignorance  problem  right 
now — careiessness  is  up  to  you. 

Soldering  is  a  process  of  amalgamat- 
ing metals  to  provide  a  good  electrical 
connection.  Solder  is  a  mixture  (alloy) 
of  two  or  more  metals  with  a  relatively 
low  melting  point,  that  will  flow  onto 
the  surface  of  other  meials  creating  a 
low^ -resistance  elecuical  connection.  Or- 
dinary solder  is  not  very  strong,  and  you 
should  never  rely  on  solder  alone  to  hold 
cotiiponents  together  physically.  The 
mechanical  connection  should  be  secure 
before  you  apply  solder,  and  the  parts 
should  not  be  able  to  move  in  relation  to 
each  other  The  flux  is  vaporized  by  the 
heat  of  the  iron  and  the  vapors  will 
clean  the  surfaces  of  any  oxidation  (of- 
ten invisible  to  the  naked  eye),  allowing 
the  solder  to  flow  freely  onto  the  metal 
surfaces. 

The  purpose  of  the  soldering  iron  is  to 
transfer  heat  into  the  work  to  be  sol- 
dered: the  solder  should  melt  upon  con- 
tact with  Ehe  work.  The  iron  must  be  at 
the  correct  temperature  to  do  this,  and 
some  elementary  principles  of  thermo- 
dynamics are  involved  here.  Fortunately, 
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we  don't  have  to  worry  about  the  details 
too  much — a  15-30  W  iron  will  heat  up 
to  an  appropriate  temperature  and  won't 
get  too  hot  under  ordinary  circum- 
stances. But  let's  look  at  the  basics  any- 
how, because  they  will  help  you  to 
understand  what  is  going  on,  and  also  in- 
fluence your  decision  to  buy  a  tempera- 
ture-controlled soldering  iron  later! 

Tlie  wattage  of  an  iron  is  a  measure  of 
the  power  that  is  used  to  generate  heat. 
Your  soldering  pencil  is  always  running 
at  that  level  of  power  consumption,  and 
it  is  always  generating  heat.  The  lip  has  a 
specific  mass  which  can  absorb  heat.  As 
long  as  power  is  supplied,  it  will  con- 
tinue to  gel  hotter  until  it  reaches  equi- 
librium at  its  maximum  temperature- 
Heat  will  be  conducted  away  from  it 
(intQ  the  surrounding  air)  a$  quickly  as  it 
is  generated  fey  the  applied  powder.  Heat 
will  transfer  out  of  the  tip  more  quickly 
when  it  is  in  contact  w^th  the  work — the 
rate  at  which  that  occurs  will  depend  on 
the  size  and  shape  of  the  tip,  the  amount 
of  its  surface  that  is  in  contact  with  the 
work,  and  the  nature  of  the  work  (how 
quickly  heat  is  conducted  away  from  the 
point  of  contact).  When  your  soldering 
pencil  is  sitting  idle  it  very  definitely 
gets  much  hotter  than  required  for  sol- 
dering, but  its  heat  drops  almost  instan- 
taneously when  you  apply  it  to  the  work, 
and  the  applied  power  sustains  the  work- 
ing temperature.  When  it*s  idle,  though, 
at  higher  temi>eratures,  its  surface  is 
much  more  susceptible  to  corrosion.  So 
turn  it  off  when  you  are  not  actually  sol- 
dering (for  more  than  five  minutes  or 
so)-  Otherwise,  you  can  expect  to  re- 
place or  refinish  the  tip  fairly  frequently. 
Leaving  it  on  overnight  once  wdll  ruin 
the  tip.  Once  the  tip  has  been  over- 
heated and  cannot  be  tinned  (see  below^) 
you  can  file  or  grind  it  down  and  start 
over,  but  it  is  usually  a  lot  easier  just  to 
replace  it. 

All  else  being  equal,  die  wattage  of  an 
iron  is  a  ptnir  indicator  of  its  perfor- 
mance because  its  main  effect  is  in  how 
quickly  the  iron  will  heat  up  to  its  maxi- 
mum equilibrium  temperature,  or  how 
fast  it  will  create  new  heal  for  transfer 
into  the  work — not  necessarily  how  hot 
that  temperature  will  be!  That's  why  the 
best  irons,  if  somewhat  more  expensive, 
are  temperature-controlled  and  not 
''variable  output/'  I  finally  worked  that 
out  for  myself  after  going  through  per- 
haps a  hundred  soldering  iron  tips. 


From  this  point  on,  I'll  be  talking 
about  soldering  components  onto  a 
printed  circuit  board,  but  the  principles 
apply  to  other  soldering  such  as  wire 
connections  to  controls. 

Allow  the  iron  to  heat  until  solder 
flows  freely  on  the  tip,  "flnning"  it.  This 
means  there  should  be  a  thin,  shiny  coat- 
ing of  solder  on  the  working  surface  of 
the  tip— it  should  not  ''ball  up''  and  drop 
off.  Apply  a  small  amount  of  solder  to 
the  tip  and  then  wipe  it  off  quickly  with 
a  soft  cloth  or  a  damp  sponge.  You  can 
probably  do  diree  or  four  joints  in  imme- 
diate succession  without  having  to  re- 
peat this  tinning  process,  but  if  you  stop 
soldering  to  place  components  on  the 
board  you  will  need  to  repeat  it. 

Here  are  the  steps  in  soldering  a 
component  into  a  circuit  board. 

1-  Inspect  the  board  and  the  compo- 
nent leads,  and  make  sure  they  are  clean. 
Older  components  may  be  oxidized  and 
require  cleaning  (use  fine  sandpaper,  or 
scrape  with  the  edge  of  your  hobby 
knife).  Most  circuit  boards  do  not  re- 
quire cleaning  before  use,  but  it  can't 
hurt.  Wash  the  board  with  soap  and  wa- 
ter, and  use  a  mild  abrasive  (Scotch^^* 
scouring  pad,  for  example)  or  metal  pol- 
ish only  if  absolutely  necessary.  The  sur- 
face of  the  tracks  should  be  shiny  and 
free  of  smudges  and  fingcrprints^  Some 
builders  (and  kit  suppliers)  will  recom- 
mend cleaning  a  boai^d  before  use  and 
completing  it  in  one  session,  but  I  have 
never  found  this  to  be  necessary — that's 
why  there's  flux  in  the  solder! 

2.  Mechanically  install  the  compo- 
nent. Use  your  long-nose  pliers  to  bend 
the  component's  leads  so  that  they  will 
go  straight  into  the  holes  in  the  board.  If 
the  spacing  permits,  hold  the  lead  w4th 
the  pliers  and  bend  the  end  of  the  lead 
against  the  jaws  of  the  pliers.  Otherwise, 
watch  what  you  are  doing  and  make  sure 
you  are  not  exerting  excessive  pulling 
force  on  the  lead — you  can  easily  ruin  a 
diode  or  inductor  by  pulling  on  the  lead. 
Check  the  value  before  you  insert  il  in 
the  board.  If  it  is  a  polarized  component 
such  as  an  electrolytic  capacitor,  double 
check  the  orientation.  If  ihe  component 
isn't  polarized  (for  example,  a  resistor  or 
ceramic  capacitor)  then  it  doesn't  matter 
which  way  it  goes,  but  it's  a  good  idea  to 
mount  it  so  dial  you  will  be  able  to  read 


the  value  later.  I  usually  put  resistors  in 
with  the  tolerance  band  to  the  right  or 
bottom  depending  on  how  the  resistor  is 
mounted,  and  capacitors  with  [he  value 
facing  me  or  lo  the  right  (unless  they  are 
very  close  to  a  larger  component,  in 
which  case  T  turn  them  around),  The  aim 
is  simply  to  make  it  easy  to  see  and 
verify  all  of  the  component  values  after 
the  board  is  complete.  Before  you  solder 
it,  recheck  the  value,  the  orientation,  and 
that  it  is  in  the  right  holes!  In  most  cases, 
the  body  of  the  component  should  be 
snug  against  the  component  side  (oppo- 
site from  the  "track"  or  soldering  side)  of 
the  boards.  Obvious  exceptions  arc  transis- 
tors and  other  components  which  might 
run  hot.  Looking  at  the  solder  side  of  the 
board,  bend  the  leads  out\\  ard  at  about  45 
degrees  to  hold  the  component  in  place. 

3*  Inspect  the  unsoldered  connection. 
Make  sure  you  know  where  solder  is 

supposed  to  go.  For  example,  if  there  is  a 
pad  for  another  component  very  close  lo 
where  you  are  going  to  solder,  you  can 
memorize  the  pad  layout  and  be  sure  that 
there  is  no  unwanted  solder  bridge  when 
you  finish  the  connection.  If  you  don*t 
do  this,  it's  often  hard  to  tell  whether 
two  points  should  be  connected  or  not. 
Exaziiine  Fig.  3  for  an  illustration  of  this. 

4,  Solder  the  connection.  Tm  and  w ipe 

the  tip  of  the  iron  as  described  above, 
Apply  the  tip  to  one  side  of  the  pad* 
wedging  the  Lip  against  the  lead  w  here  it 
protrudes  from  the  hole,  as  shown  in 
Fig.  1.  Count  to  three  and  apply  solder  to 
the  opposite  side  of  tlie  pad,  and  it 
should  flow^  across  the  pad,  around  the 
lead,  and  slighily  up  the  lead  from  the 
surface  of  the  board.  Do  no!  apply  the 
solder  to  the  tip  of  the  iron,  as  it  will 
melt  instantly  and  may  flow^  onto  the 
joint  without  bonding  properly.  Fig.  2 
shows  a  good  joint  and  a  bad  joint.  The 
bad  joint  is  often  called  a  "cold*'  joint 
because  it  is  most  often  caused  by  inad- 
equate heating  of  the  joint.  It  doesn't  just 
look  ugly.  If  I  can  coin  a  new  phrase 
here,  it's  "electrically  ugly,"  offering  no 
electrical  connection  between  the  two 
stirfaccs,  or  a  weak  one  which  is  bound 
to  fail,  or  (worst  of  all)  an  intermittent 
fault. 

5,  Inspect  the  soldered  connection. 
Use  a  magnifying  device  of  some  kind, 
ideally  5-1  Ox  power,  and  make  sure  the 
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Fig,  1.  Placing  the  soldering  iron  on  the  nark. 


connection  is  sound  and  conforms  to  the 
illustration  in  Fig-  2.  Make  sure  solder 
hasn't  flowed  onto  any  adjacent  pads  or 
tracks.  If  it  has,  remove  it  immediately 
(see  ''unsoldering/'  below). 

6,  Trim  ihe  component  leads.  Use 
your  flush-cutting  pliers  and  trim  at 
about  the  point  where  the  solder  has 
risen  up  the  lead.  It  is  not  usually  neces- 
sary, or  even  a  good  idea,  to  trim  the 
leads  of  integrated  circuits  and  other  de- 
vices w^herc  the  leads  protrude  only  an 
eighth  of  an  inch  or  so. 

That's  all  there  is  to  it.  With  practice, 
you  won't  even  need  lo  think  about  the 
steps  as  you  go  through  them.  There  are 
variations  and  some  specialized  tech- 
niques that  will  be  helpful  later,  but  usu- 
ally they  arc  self-evident,  and  we'll 
mention  them  when  we  come  to  them  in 
the  course  of  building  our  project 

When  youWe  soldered  all  the  compo- 
nents  onto  the  board,  check  everything 
again — componeni  values,  orientations, 
and,  above  all,  look  for  solder  bridges 
and  cold  joints!  When  it  comes  to  the  lat- 
ter two*  it  may  be  a  good  idea  to  remove 
excess  solder  flux  from  the  board,  but 
don't  bother  with  that  unless  you  really 
need  to.  In  my  experience,  more  prob- 
lems are  caused  in  the  process  of  remov- 
ing flux  than  are  solved  by  it.  If  you  do 
need  t(T  remove  flux,  use  acetone  or  a 


commercial  llux  remover,  in  a  well-ven- 
tilaied  area.  If  you  have  invested  in  sol- 
der with  a  water-.^uluble  tlux,  you  will 
use  water  of  course,  but  do  make  sure 
the  board  is  thoroughly  dry  before  ap- 
plying power  lo  it! 

Unsoldering  lOL 

For  the  most  part,  anything  you  can  do 
with  solder  you  can  undo,  if  you  know 
what  you're  doing.  The  secret  is  solder 
wicking  braid,  also  called  desoldering 
braid,  a  fine  copper  braid  impregnated 
with  flux.  Used  properly,  it  can  remove 
virtually  all  of  the  solder  from  a  connec- 
tion. A  component  even  an  integrated 
circuit  chip,  will  just  fall  out.  A  hu  of 
people  seem  to  have  difficulty  with  it, 
though.  It's  one  of  those  things  where 
it's  hard  to  figure  out  how  to  use  it  by 
yourself.  One  big  pniblcm  is  that 
desoldering  braid  should  be  marked  with 
a  "use  by"  date!  The  braid  itself  can  oxi- 
dize over  time,  and  the  fiux  can  dry  out 
and  fall  out  of  the  mesh,  making  it  prac- 
tically useless.  So  use  fresh  wick,  and  do 
it  like  this. 

1*  Make  sure  the  solderina  iron  is  hot. 
Desoldering  requires  more  heat  than  sol- 
dering, so  if  you  have  an  adjustable  iron, 
turn  it  up.  And  make  sure  the  iron  is 
tinned.  That  film  of  molten  solder  on  the 
tip  is  essential  for  heat  transfer  into  the 
work. 
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Fig.  2.  Eixamine  the  work  ciosely. 
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2-  Lay  the  end  of  the  wick  on  top  qf  the 
connection  ihat  is  to  be  desoldered,  and 
press  the  iron  firmly  into  the  wick.  Hold 
in  place  (you*  11  want  to  hold  the  wick  by 
its  container,  or  at  least  six  inches  from 
the  end)  and  waich  for  solder  to  appear  in 
the  wick.  When  solder  has  been  drawn 
about  half  m  inch  from  the  end  of  the 
wick  remove  the  iron  and  the  wick. 

3.  Cut  the  used  end  of  the  wick  off,  about 
a  quarter  inch  above  the  point  at  which  sol- 
der is  visible.  Solder  has  not  beeti  drawn  up 
that  far,  but  the  Dux  has  boiled  out 

4,  Repeat  steps  2  and  3  until  the  com- 
ponent is  free.  It  will  usually  lake  two  or 

more  applications  for  each  lead.  Keep  in 
mind  diat  where  circuit  board  holes  are 
plated  through,  solder  has  flowed  down 
from  the  track  side  of  the  board  and  as  a 
result  there  will  be  more  solder  to  remove 
than  on  a  simple  single-sided  board. 

If  you  have  trouble,  remember  that  the 
two  secrets  are  fresh  solder  wick  and 
plenty  of  heat! 

To  repair  (remove)  a  solder  bridge,  ap- 
ply the  wick  to  the  bridge  and  the  solder 
should  be  removed  from  the  board  be- 
tween the  two  pads.  You  may  need  to 
resolder  the  connections,  though. 


Next  time  we'll  build  our  project  In 
the  meantime  you  can  get  your  tool  kit 
logcther,  practice  soldering,  and  order  a 
kit.  It's  the  VM-1 10  AC  Voltage  Monitor 
from  Electronic  Rainbow,  and  if  you 
don*t  want  to  order  the  kit  you  can  find 
most  of  the  parts  pretty  easily.  A  list  will 
be  printed  with  the  next  of  this  series  of  ar- 
ticles, along  with  the  schematic.  The  VM- 
110  kit  costs  $10.95  and  you  can  order  the 
complete  kit  or  just  the  circuit  board  from 
Electronic  Rainbow,  or  the  complete  kit 
from  Milestone  Technologies. 

Sources: 

Radio  Shack:  Caff  (800)  S43-7422  for 
nearest  location  or  to  order  by  phone. 

Electronic  Rainbow  Inc, 

6227  Coffman  Road 
Indianapolis  IN  46268 
(317)291-7269 

Milestone  Technologies,  Inc, 
3140  S,  Peoria  St.,  Unit  k-156 
Aurora  CO  80014 
(303)  752-3382 
For  Orders: 
(800)  238-8205 

E-mail;  [sales @mEechnologies.cora] 
[http!//www.mtechnologiesxom/ 
mthome] 
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Fig.  3.  Check  and  recheckfor  solder  bridges,  yvith  a  magnifying  lens  if  necessary. 


Htone  8t)U-Z74-7373  Of  603^924-0058.  FAX  Wl-924-^  ih  Of  sc*;  t^tkr  Sana  na  pags  8K  iix  oidwing  iflJyrmaLiOft. 


Wayne'8  Five  Buck  Books  &  Stuff: 


Boiterplate.  45  of  Wayne*s  ham  oriented  edilorials.  Gneai  material  fqr  club  newsletter  cdilon  who  are  Jilways 
sbon  of  inieresting  iiems  for  filler. 
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hi\e,  Alabama. 

Wayne^s  Caribbean  Adventures.  Seuba  diving  and  hamming  all  through  [he  Caribbean.  II  islands 
}  in  2J  day$  on  one  crip?  You  bel,  and  you  can^t  beat  the  price  either. 
Wayne  &  Sherry's  '^^vel  Diaries.  Cheapskate  traveling  to  Russia,  Europe,  and  so  on.  Now.  how  did 
Wayne  and  Sherry  fly  first  class  to  Munich,  drive  to  Vienna,  Krakow,  Prague,  and  back  to  Munich,  stay- 
ing at  excellent  hotels  and  eating  up  a  storm,  all  tor  under  SKQ007 

Cold  Fusion  Journal  -  T&sue  #20.  Read  the  latest  scoop  on  cold  fusion  in  this  whopping  92 -page  sample 
issue.  Cold  fusion  dead?  No  way! 

Pure  Silver  Wire  for  making  those  rniraclc  silver  colloids.  Two  3"  lengths  of  #10  99,999  pure  silver 
wire  $15.  Should  last  for  years. 
Bioelectrifler  Handbook,  Background,  circuits,  uses,  etc.  $10. 
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Nunittcr  27  on  fouf  FaedbA^k  c&rxt 


The  Table  Topper  1 60-Meter  Loop 


Compact ,  la w- noise — and  effective 


FBetiard  Q,  Marris  G2BZQ 

35  Kings  wood  House 

Famham  Road 

Slough  SL2  1DA 

England  UK 
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anv  afnateurs  and  SWLs  find 
ii  ver>  difficult,  if  not  next  lo 
impossible,  lo  erecl  an  ef fee- 
live  160m  antenna.  First  there  are  those 
in  "no  antennas  here**  zones.  Others  do 
not  have  the  space  to  erect  an  clTccLive 
conventional  antenna.  And  any  who  Uve 
in  an  urban  environment  will  probably 
have  to  exist  with  a  high  noise  level  any- 
wav.  which  mav  be  so  high  thai  the  band 
is  impossible  lo  use. 

At  my  QTH  I  do  not  have  the  space  to 
erect  one.  Even  with  a  sliort  loaded  w  ire, 
the  noise  level  is  intolerable. 

Noise  al  these  frequencies  is  either  at- 
mospheric or  nianmade.  Both  ivpes  are 
picked  up  by  the  antenna,  as  is  QRM,  At- 
nx>spheric  noises  are  mdio  v\  aves,  produced 
by  naaral  causes,  of  in:egular  waveform 
and  usually  very  short,  repclilive  dura- 
tion. They  cover  a  wide  range  of  fre- 
quencies, and  the  noise  level  increases  as 
the  qxrraiing  liieqyency  decreases.  This  noise 
mav  be  direciiunal  or  non-direciionaK  de- 
pending  on  the  cause — -an  extreme  case 
being  nearby  electric  stotms, 

Manmadc  noise  seems  to  be  getting 
progressively  worse  as  the  years  go  by. 
It  can  he  produced  by  inside  sources 
such  as  thermostats;  dimmer  switches; 


TVs:  computers  and  other  electronic  de-  | 
vices;  and,  of  course,  the  main  power 
supply^4iouse  wiring. 

Externally,  you  can  also  pick  up  many 
of  these  noise  sources  from  neighbors 
(especially  in  apartment  complexes):  ex- 
ternal power  supply  cables;  road  traffic; 
net)n  signs:  and  so  on. 

Fortunately^  much  of  all  this  noise  in- 
terference is  directional,  and  can  be 
eliminated  or  greatly  reduced  by  using  a 
directional  tintcnna  such  as  a  wellnJcsigned 
kxip. 

Coming  back  to  the  160m  band  after 
some  years*  absence,  1  decided  to  design 
a  narrowband,  narrow  beamw  idth,  small 
transiiiiiting  and  receiving  loop  to  spe- 
cifically combat  these  noise  problems  on 
t60m. 

Small,  ttined-frame  loops  can  be  either 
solenoid- wound  ''box*'  types,  or  "spiraf- 
wound  loops.  With  symmetrical  matching/ 
feeding,  they  should  produce  the  well- 
known  "figure  eight"  polar  diagram  ra- 
diation pattern,  giving  a  theoretical 
zero  signal  null  at  90  degrees  to  the  line 
between  the  TX  to  RX  signal  path. 

The  box  loop  is  the  most  convenient 
to  construct,  but  unfortunately  signals 
cannot  be  completely  eliminated  at  90 
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degrees.  However,  the  more  diflicult  to 
design  and  construct  spiral  loop  can 
eliminate  all  signals  at  90  degrees  to  the 
TX-RX  signal  path.  Also,  it  does  not 
need  direct  earthing/grounding. 

Tlu;  Table  Topper  160  loop  eonfiguratioa 

First,  I  constructed  a  spiral  octagonal 
loop.  This  was  tuned  with  a  variable  ca- 
pacitor and  successfully  loaded  with  a 
tow-power  160m  CW  TX.  On  a  good 
RX,  both  European  and  Iran s-Atlan tic 
signals  came  through  when  conditions 
were  OK.  However  living  in  south  cen- 
tral England,  I  found  that  North  Ameri- 
can stations  were  received  on  the 
forward  lobe,  while  European  signals 
were  recoverable  on  the  neciprixral  or 
opposite  lobe.  The  nulling  at  90  degrees 
eflectively  eliminated  all  signals.  Noise 
levels  were  dramatically  reduced. 

1  then  conducted  experiments  with  al- 
ternate shapes  of  spiral  loops,  using  the 
same  amount  of  wire  turns  and  alternate 
methods  of  feeding/matching.  A\  each 
stage,  I  did  comparisons  with  the  origi- 
nal octagonal  spiral  loop,  the  object  be- 
ing to  (1)  increase  signal  strength  in  and 
out  and  (2)  if  possible,  reduce  the  size  of 
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Fig.  1.  Loop  ychemattc. 


ihe  rear  lobe  while  increasing  ihai  of  the 
forward.  This  would  reduce  the  recipro- 
cal bearing  QRM  (on  receive)  and  in- 
crease the  siiinal  strength  on  receive  and 
transmiL  Atmospheric  noise  would  also 
be  further  reduced. 

The  llnal  TT160  loop  is  shown  in 
Figs.  1  and  2.  I  found  that  by  reducing 
the  loop's  width  dimensions  and  increas- 
ing its  hcighi,  the  signal  strength  signifi- 
cantly increased  when  compared  with 
the  original  t)ctagonal  spiral  assembly. 
The  excellent  nulling  at  90  degrees  was 
incrcLised.  too,  Exi^erimcnts  also  indicated 
that  by  adopting  ait  asy  nunc  tried  leed,  as 
in  Kg.  1,  the  fon\'tud  lolx;  could  lie  increased 
and  the  reciprocal,  decreased. 

The  end  result  was  most  satisfactory 
when  die  loop  was  pointed  toward  North 
America,  where  excellent  W  and  VE  sig- 
nals cotild  be  heard,  although  the  recip- 
rocal European  signals  were  greatly 
reduced.  Rotating  the  loop  through  180 
degrees  meant  the  opposite  happened. 
Furthermore,  the  new  shape  and  feed 
method  gave  the  loiip  a  narrower 
beamwidth  which,  with  the  loop's  usual 
oarrov\  bandwidth,  reduced  maiunade 
noise  and  atmospheric  noise  to  accept- 
able  levels.  The  new  radiation  pa  Hem 
was  similar  to  Fig,  4b. 

Loop  comtructioii 

Refer  to  Figs.  1  and  2  for  the  final 

loop  assembly,  just  30  inches  wide  and 
54-3/4  inches  in  overall  height,  includ- 
ing the  base  mounting  chassis.  This  is  a 
size  which  can  easily  be  accommodated 
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on  a  tabletop  and  then  stowed  away 
w^hen  not  required. 

The  TT160  consists  of  six  spiralwtmnd 
turns  of  PVC-covered  wire  (24/0.2  mm) 
with  an  OD  of  2.05  mm  and  rated  at  6  A, 
Any  6  A-minimum  PVC-covered  wire 
would  suffice.  The  turns  arc  supported 
by  six-way  terminal  blocks,  cut  from  12- 
way  standard  ones  (Radio  Shack^^' 
#274-679).  It  is  important  that  the  loop 
turns  are  wound  counterclockwise  start- 
ing at  the  outside  and  fed  progressively 
through  the  terminal  block  holes.  The  in- 
ner wire  end  goes  to  a  three-quarter-inch 
standoff  insulator  {Fig,  2),  which  en- 
sures that  the  wire  end  drops  dow  n  tt>  the 
VC  (variable  capacitor)  with  a  half-inch 
clearance  away  from  the  loop  turns.  The 
loop  frame  is  made  tlrom  well -seasoned 
hardwood  as  shown  in  Fig.  2. 

The  baseboard  is  12  x  9  x  3/4- inch 
limber,    onto    which    is    mounted    the 


simpfe  chassis.  This  is  a  piece  of  8  x  4  x 
1 /2-inch  timber  faced  with  single-sided 
copperctad  Fiberglas'^'  board  (8x4 
inches),  with  the  copper  surface  up- 
wards. It  is  fronted  by  an  identical  board 
to  form  the  panel  The  copper  surfaces  of 
both  bi)ard5  should  be  seam-soldercd  to* 
gether.  At  the  rear  of  the  baseboard  is 
mounted  a  timber  vertical  loop  frame 
support  13  inches  long  by  one  and  three- 
quarter  inches  in  diameter  (sec  Fig.  2), 
The  edge  of  this  should  be  planed  off  to 
a  small  flat  surface  to  allow  the  loop 
frame  to  be  screwed  to  it  as  shown. 

The  two-gang  by  500  pF-per-section 
variable  capacitor  (CIA  and  B)  is 
mounted  on  the  front  panel  This  VC 
should  be  of  the  laiger.  rigid,  well- 
spaced,  receiver  type,  with  ceramic- 
mounted  stators.  which  could  well  be 
salvaged  from  an  old  tube  receiver.  I 
used  a  Jackson  type  '*L".  In  scries  with 


30*' 


A 


WOOD     --^ 


46" 


I 


SCREW  &  GLUE 


SCREW  &  GLUE 


11/4*XV2*X48' 
^-    WOOD 


S/B''  X  1/4"  X3Cr 
HARDWOOD. 


0 


I 


17 1/2" 


t 


0000  Sol  ,^f 


6  WAY 

TERMINAL 

BLOCKS.. 


/ 


SCfiCW&GllJE 


I 


i7t/r 


t 


3/4'  STAND  OfF 
tJSUtATOR 


8'X4'PANa 
ICOfPER/fBEROASl 


LOADING 
SRC  3 


3/4' 


irxrx3/4- 

WOOOeASE 


X 


SEAM 
SCHDER 


«'X4'Xl/2' 

CHA555  BASEBOAI^ 


Fig.  2^  Laop  constniction. 


CIA  and  B  are  two  350  pF  high-vottage 
ceramic  disc  capaciioni  (8  kV)  which 
were  from  the  junk  box.  Each  is  fitted  to 


^There  are  no  prizes  for 
electrocuting  the  cat!" 


a  small  piece  of  perforated  board  and  in- 
corporated in  the  wiring  between  the 
loop  and  VC. 

The  coupling  loading  capacitor  (C4)  is 
150  pF  high-voltage.  Once  again,  an  8 
kV  rating  from  the  junk  box.  The  ce- 
ramic discs  could  be,  say,  2  kV  working, 
depending  on  what  is  obtainable,  C4 
couples  the  outer  end  of  the  loop  wind- 
ing to  the  50-ohm  coaxial  socket, 
mounted  facing  the  rear,  so  that  the  cable 
exits  at  the  zero  signal  area  of  the  radia- 
tion pattern. 

Setting  up  and  operating 

The  TTieO  is  fitted  with  a  simple  front- 
panel  loading/mning  meter  as  shown  in 
Fig,  3,  consisting  of  a  250  pA  meter  with 
two  diodes  and  a  pickup  coiL  1N4001 
diodes  were  used,  but  any  small  ones 
would  suffice. 

The  meter  could  be  100  fiA  if  avail- 
able. It  is  mounted  on  the  front  panel,  as 
shown  in  Flgi*  2  and  3.  The  pickup  coil 
is  a  few  turns  of  PVC  hookup  wire 
wound  on  a  three  and  a  half-inch  length 
of  thr^-eighlhs-inch  diameter  wood  or 
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Fig*  3.  Loading  meter ^ 


plastic  rod.  TVo  pins  are  pushed  through 
the  rod^  as  shown  in  Fig*  3,  forming  the 
connecting  point  for  the  diodes  and  the 
pickup  coil  ends.  The  number  of  wire 
turns  will  depend  on  the  type  of  meter 
and  TX  power  used  (see  below). 

No  ground  connection  is  required  for 
the  loop,  although  of  course  the  TX  and 
RX  should  be  grounded. 

The  loop's  narrow  bandwidth  ensures 
that  no  harmonic  output,  or  TVI,  can  be 
detected  when  you  are  running  about  15 
watts  CW,  CIA  and  B  have  been  found 
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to  be  okay  when  tested  up  to  just  over  20 
watts.  If  a  much  higher  power  is  to  be 
used,  then  a  TX-type  variable  capacitor 
and  thicker  loop  wire  will  be  necessary. 
For  safety  reasons,  higher  power  is  not  rec- 
ommended for  use  in  an  indoor  environ- 
ment There  are  no  prizes  for  electrocuting 
ttecat! 

A  simple  loop- rotating  turntable 
would  be  an  advantage.  This  turntable 
should  not  be  of  the  free-running 
ballrace  type,  since  the  stiffness  of  the 
coaxial  cable  would  take  charge. 
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A  few  feel  of  RG-SS  coaxial  fcedline 
should  be  connected  beiween  the  loop 
and  the  TX/RX. 

An  opcraling  frequency  ^should  be  se- 
lected for  the  initial  tests.  The  TX/RX 
should  be  loaded  inlo  a  dummy  load.  On 
receive,  the  loop  tuning  capacitor  should 
be  carefully  roiated  lo  resonance  by  not- 
ing an  increase  in  signal  strength.  Then 
rotate  the  loop  for  maximum  signal,  i.e„ 
10  the  bearing  of  the  station  being  re- 
ceived. Then,  with  a  field  strength  meter 
nearby,  switch  to  transmit.  If  necessary, 
readjust  shghtly  for  maximum  indicated 
radiated  signal  on  the  field  strength 
meter 

Next,  put  a  few  turns  of  hookup  wine 
on  the  dowel  rod  and  note  the  indication. 
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on  the  panel  microammeter,  of  the  load- 
ing/tuning meter  The  number  of  turns 
should  be  increased/decreased  to  the 
pi>int  where  maximum  radiated  power 
from  the  loop  produces  about  three  quar- 
ters of  a  full-scale  reading.  The  number 
of  turns  depends  on  the  power  of  the  TX. 
In  the  future,  this  three-quarter-scale 
meter  reading  will  be  your  reference  that 
all  is  well.  When  retuning  the  TX  to  an- 
other frequency,  it  may  be  necessary  to 
slightly  adjust  the  loop  tuning  knob  to 
frequency,  indicated  by  your  maKimum 
meter  reading. 

Remember:  The  bottom  line  for  best 
TX  performance  is  maximum  indicated 
output! 

The  Table  Topper  1 60  is  an  effective, 
low-noise,  compact  antenna.  Its  fre- 
quency range  is  1600  kHz  to  2000  kHz, 
with  overlap  at  either  end.  It  is  equally 
useful  for  the  transmitting  and/or  listen- 
ing amateur,  and  will  give  a  good  ac- 
count of  itself  as  an  indoor  1 60m  TX 
antenna,  too.  No  doubt  someone  will  de- 
vise a  remote  control  version  for  use  in 
the  attic^rd  love  to  hear  about  iu 

On  receive,  the  DX  performance  is 
quite  dramatic  when  used  with  a  good 
RX  (no  preamp  being  used).  The  low 
noise  levels  along  with  narrow  beam- 
and  bandwidth,  ensures  easy  and  com- 
fortable listening.  The  TT 160  has  also 
been  used  for  receiving  DX  and  other 
beacons  between  1600  and  1700  kHz. 
This  also  makes  it  a  good  prospect  for 
those  licensed  for  the  MEDFER  ex- 
perimental transmitting  band.  Happy 
looping! 

Sugg^ted  reading 

Admiralty  Handbook  of  Wireless 
Telegraphy,  Vol.  2,  1938. 

AntennaSf  Kraus. 

Radio  Engineering,  Tcrman. 

Handbook  of  Technical  Instruction  for 
Wireless  Telegraphists. 


Parts  List 

68  ft. 

PVC-covered  wire  flex 
(24/0,2  mm),  OD  2.05 
mm,  rated  at  6  A.  Other 
6  A  wire  could  be 
substituted. 

1 

500  and  500  pF  2-gang 
variable  capacitor.  Well- 
spaced  rigid  receiving 
type,  vtfith  ceramic  stator 
insu  ation.  Jackson  type 
"L"  was  used  on  the 
prototype. 

4 

12-way  terminal  blocks 
(RS  #274-679),  each 

bisected  to  form  8  6-way 
blocks 

2 

350  pF  ceramic  disc 
capacitors,  2  kV  minimum 

1 

1 50  pF  as  above 

1 

3"  diameter  knob 

2 

8"  X  4"  Fiberglas^^*  single- 
sided  copper  board 

1 

1-1/2''xM/2"  meter  (50, 
1 00,  or  250  jiA) 

2 

Small  diodes 
(1N4001  used) 

1 

3/4''  standoff  insulator 

1 

Wooden  base  1 2"  x  9**  x 

3/4" 

1 

Chassis,  wooden 

baseboard,  8"*  x  4"  x  1/2" 

1 


48^' X  1-1/4"  1/2" 
hardwood,  plus 
13"  X  1-3/4"  diameter 
dowel 

3Cr  X  5/8"  X  1/4"  hardwood 


Fig.  4.  (a)  Theoretical  figure  eight  radiation  pattern  of  small  loop,  (b)  Plotted  pattern  of  the 
Table  Topper  f60\ 
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Hcnv  about  making  a  great  gift  gadget  for  the  grandkids? 


Evert  Fruitman  W7RXV 

2808  West  Rancho  Drive 
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or  many  years;  scientists,  engin- 
eers, and  moUieni  have  tried  to 
find  something  tor  an  active  five- 
vear-old  lo  do  besides  watch  TV  and  lis- 
ten  tt>  the  radio  or  tapes.  Besides,  these 
activiiies  iire  not  as  interactive  as  hanging 
onto  Mother's  ann, 

And  although  the  sandbox  makes  a 
nice  ouiside  activity  for  kids,  many 
times  they  need  an  inside  one.  They  stifl 
want  something  to  do  that  they  can  do  all 
by  themselves.  We  want  them  to  do 
something  that  should  not  resuii  in  the 
partial  destruction  of  the  house  or  the 
partial  loss  of  Mother *s  composure. 
With  those  thoughts  in  mind,  I  dug 
through  ihe  junk  box  and  canie  up  with 
the  parts  for  my  grandson  Colby's  "Do 
Something  (besides  annoy  his  moiher) 
Box." 

This  Do  Something  Box  consists  of  a 
number  of  basic  building  blocks.  You 
may  wish  lo  start  with  just  a  few  of  them 
and  add  others  later,  depending  on  tww  the 
child's  interest  span — ot  yours-— varies. 

Of  course,  a  normal  five-  or  six-year- 
old  will  have  a  moderately  long — or  a 
moderately  short — attention  span  (de- 
pending upon  your  viewpoint).  That 
means  that  the  Box  should  offer  a  vari- 
ety of  entertaining  things  for  them  to  do. 


Most  youngsters  like  hlinking  lighls, 
wiggling  needles,  and  especially  noise- 
makers.  Also,  they  want  to  change  the 
speed  of  the  lights,  and  the  type  of  noise 
"•all  by  [hem selves." 

As  a  practical  consideration,  the  Box 
should  be  portable  lo  allow  its  use  in  any 
TDom  in  the  house,  as  well  as  in  the  sand- 
box or  in  the  can  especially  during  long 
trips.  1  still  remember  when  our  son, 
Colby's  uncle,  discovered  the  built  in 
interactive  noisemaker  in  the  back  seat 
ot"  our  can  The  llrst  and  the  last  time  he 
snapped  the  top  on  the  rear  seat  ashtray 
ensured  that  I  v\as  wide  awake  for  the 
next  several  miles  and  try  in  2  to  think  of 
something  else  for  him  to  do  on  trips. 
The  Box  should  run  for  at  least  a  year 
without  someone  having  to  change  the 
batteries,  and  it  should  run  on  a  pair  of 
si/e  D  cells  until  they  fall  well  beiow  1 2 
V  each.  Also,  it  should  turn  itself  off  af- 
ter a  reasonable  time.  That  will  extend 
battery  life  and  turn  oflf  the  noise  or  the 
lights  when  it  gets  forgotten  or  "put 
away''  during  an  impulsive  moment. 

Belwe  you  write  to  ask  the  editor  if 
my  spaceship  is  double-parked,  let  me 
say  that  Colby  has  been  using  his  Box 
for  two  yeais.  Both  he  and  his  mother  like 
it,  particularly  because  of  the  relatively 


quiet  noisemaker,  the  auto  turn-off  fea- 
ture, and  the  fact  that  they  have  not  had 
to  change  the  batteries  yet* 

Overview 

Fig- 1  breaks  down  the  Box  into  its  in- 
dividual blocks.  It  consists  of  { 1 )  the  bat- 
tery; (2)  the  time  delay/auto  turn-off 
switch;  (3)  the  blinking  LRDs;  (4)  the 
sound  generator;  (5j  the  battery  tester; 
I  (6)  the  meter  driver;  and  (7)  other  op- 
tions-^someihing  else  that  you  want  it 
to  do.  You  will  see  how  each  basic  build- 
ing block  works,  and  then  put  the  whole 
system  together.  Of  course,  if  you  have 
more  interest  in  getting  it  together  than 
in  how  it  works,  skip  to  the  conslruclion 
section  right  away, 

Tbe  battery 

For  practical  reasons.  Ihe  unit  should 
run  at  least  a  year  beftJre  it  needs  a  bat- 
tery change.  I  used  a  box  without  the 
tittle  battery  access  panel.  ''An  ounce  of 
prevention  ...  '*  keeps  them  from  opening 
the  battery  compartment  and  losing  the 
batteries,  or  worse. 

Size  D  cells  should  run  a  light  lo^ 
like  this  for  at  least  a  year  of  normal,  in- 
teniiittent  use.  Smaller  batteries  would 
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Fig,  h  Block  diagram. 

make  ihe  Box  smaller  and  would  prob- 
ably run  ii  a  reasonable  lime,  hui  you 
can  find  the  D  cells  ai  just  about  any 
hardware  store.  Withnui  the  baucry  ac- 
cess pancL  you  have  lo  dig  up  a  screw- 
driver and  fake  ii  apart  in  order  lo 
change  ihe  haiieries.  This  laUer  feature 
is  designed  (o  keep  Junior  froni  doing  it 
htinself.  Of  course,  you  can  customize 
this  project  to  suit  your  wishes.  If  you 
want,  you  may  use  AA  or  even  AAA 
batteries  and  expect  reasonable  life 
from  the  batteries  thanks  to  the  rela 
lively  low  current  drain  and  the  aulo 
turn-off  feature. 

Tinie  delay,  avto  turn-uff 


For  many  years,  cakulaiors  have  used 
the  auto  turn-off  feature,  but  they  use  a 
rather  small  amount  of  power  typically 
3  V  at  a  few  microamps  fur  Lhe  LCD 
type  of  calculator.  Applying  that  idea  to 
a  toy  that  draws  a  moderate  amount  of 
current,  2-20  mA.  presents  something  of 
a  challenge. 

Using  a  relatively  low^  supply  voltage 
precludes  the  use  of  just  a  Darlington 
pair  as  the  main  clement  in  the  switch.  A 
Darlington  pair  is  the  stacked  dual-tran- 
sistor circuit  that  has  a  high  input  imped- 
ance which  lends  itself  lo  the  auto 
lurn-off  feature.  In  this  case,  thoush^ 
the  cascaded  junctions  would  use  up 
loo  much  battery  voltage  and  limri  the 
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useful  life  of  the  batteries,  or  make  it  nee* 
essary^  to  use  more  batteries.  Fig,  2  shows 
a  Darlington  pair  driven  by  the  voltage 
IVom  a  capacitor.  The  Darlington  pair 
drives  a  relay  in  a  time-delay  circuit 

As  the  capacitor  charges  or  dis- 
charges, lhe  relay  will  change  siaics^ — 
turn -on  or  turn-off.  Pushit^g  the  START 
bunon  will  charge  the  capacitor  through 
RA.  When  the  voltage  across  the  capaci- 
tor reaches  about  1.2  V,  QA  and  QB  will 
start  drawing  current  through  RB,  their 
eoiiitcr-base  and  their  emitier-col  lector 
circuits.  The  emitter-base  current  in  QA 
will  cause,  say,  one  hundred  times  the 
current  to  flow  in  its  emitter-collector 
circuit.  Since  the  emitter  of  QA  goes  di- 
rectly to  the  base  of  QB.  any  current  in 
the  emitter  of  QA  must  flow^  through  the 
emitter-base  circuit  of  QB.  That  current, 
in  turn,  is  multiplied  by  the  gain  of  QB, 
which  results  in  much  more  current 
tlowing  through  the  emirier-col lector 
circuit  of  QB.  In  this  case,  that  includes 
llie  relay.  This  so-called  ^'piggyback" 
configuTatioii  is  called  a  Darlington  pair. 

Hie  Darlington  pair  can  take  a  few 
microamps  in  the  first  base  and  inulliply 
it  to  the  milliamperc  level  in  the  collec- 
tor of  the  second  transistor.  A  quick  ex- 
ample will  help  show  this.  A  2N3904, 
QA,  has  a  minimum  DC  current  gain  of 
150,  Connecting  two  of  them  this  way 
gives  us  a  minimum  current  gain  of  150 
X  150  or  22,500.  Feed  ljiA(0.()00()01  A) 


into  QA  and  QB  can  deliver  a  nominal 
22.5  mA  (0.0225  A)  to  the  load.  Since  a 
relay  may  want  five  times  that  much  cur- 
rent, or  100  niA,  you  would  need  to  feed 
5  pA  into  QA.  Not  bad.  since  that  w>ould 
represent  a  nominal  240,000  (240  k) 
I  ohm  load  to  the  liming  capacitor.  (I  will 
save  the  math  on  diat  one  for  another 
lime,)  With  a  reasonably-sized  capacitor, 
you  can  get  a  useful  time  delay  for  the 
relay  oul  of  this  circuit. 

By  placing  a  resistor  between  the  ca- 
pacitor and  the  base,  as  well  as  a  resistor 
between  the  cmitlcr  of  QA  and  the  base 
of  QB,  you  can  make  the  resistance 
across  the  capacitor  go  up  quite  a  bit. 
That  will  give  many  minutes  instead  of 
several  seconds  of  time  delay  without 
putting  in  a  larger  capacitor.  While  you 
can  use  this  improved  cir^juit  to  drive  a 
relay,  a  relay  draws  more  cutrent  Than 
you  want  to  use  for  die  Box.  In  fact,  the 
relay  draws  more  current  than  the  rest  of 
the  project.  So  you  will  do  something 
else  10  make  an  automatic  off  .switch  for 
your  Box.  Wc  will  modify  the  switch  cir- 
cuit so  that  it  drives  a  single  transistor 
That  will  lake  the  place  of  a  relay  to  turn 
on  your  Box. 

One  more  thing  about  this  siniple 
Darlington  pair  relay  driver  circuit.  Con- 
nected this  way,  the  output  transistor  has 
about  0.7- L2  V  across  it,  even  if  the 
base  of  QA  has  a  lot  of  drive^  base  cur- 
rent, fed  into  it.  With  a  relay  as  the  load, 
the  missing  nominal  one  volt  does  not 
make  that  much  difference  in  lhe  way 
the  circuit  works.  A  12  V  relay  will  turn 
on  with  less  than  10  V  across  it.  That  is 
fine  if  you  have  a  12-14  V  supply.  Our 
Do  Something  Box  has  only  three  volts 
available.  So,  in  this  case,  a  single  power 


1 


rvWWK 

SUPPtV 
fiflURN 


Fig.  2.  Typical  relay-ba.sed  power  coniroi 
circttir.  Fower  supply  for  ■*-/  may  be  same  as 
PS  for  +2.  In  same  cases  it  nmy  be  a  higher 
vohage  ^o  thai  capncihyr  C  wftf  take  !onger 
to  discharge,  keeping  lhe  relay  on  longer. 


transistor  will  be  used  as  the  on/off 
swiich.  ll  can  have  as  liule  as  0.05  V  (50 
mV)  losl  across  ii. 

You  can  detenu ine  the  most  current 
that  the  circuit  will  draw,  then  find  a 
power  transistor  that  can  deliver  thai 
amount  of  current.  A  power  iransistor 
has  to  have  some  current  driving  it,  as 
does  a  relay.  A  siiitahle  transistor,  how- 
ever,  will  draw  less  base  current  than  a 
corresponding  relay.  The  relay  coil  may 
draw  1  tX)  niA-20O  mA,  while  a  transis* 
tor  could  turn  on  the  same  toad  with  t)nly 
1  mA  base  current.  Base  current  docs  to 
a  transistor  what  current  in  the  coil  does 
to  a  relay.  Most  relays  are  designed  to 
handle  much  more  power  than  this  little 
Box  draws,  A  U'ansisior  makes  an  ideal 
onA>rf  switch  for  this  project.  As  a  bo- 
nus, since  die  transistor  has  no  moving 
parts,  you  will  find  it  more  reliable, 
cheaper,  and  easier  to  get  than  a  relay. 

The  circuit  that  looks  at  the  voltage  on 
CK  the  timing  capacitor,  must  draw  the 
smallest  possible  imiounl  of  current  as 
ihe  capacitor  counts  down  the  turn-off 
time.  By  using  a  combination  ot  the 
Darlington  pair  and  a  complementary 
pair,  you  can  gel  the  desired  high  resis- 
tance across  the  timing  capacitor  and 
still  have  a  low-loss  on/off  switch.  If  the 
capacitor  sees  a  low  resistance,  you  will 
get  only  shori  timing  with  practical  val- 
ues of  capacitance.  The  working  circuit 
is  much  simpler  than  it  sounds. 

Look  at  Fig.  3,  With  the  values  given 
for  CI  and  Rl.  the  simple  auto-ofl" 
switch  gives  about  15-20  minutes  run 
time  and  only  0.03  V,  30  mV,  loss  across 
Q3,  That  makes  Q3  a  respectable  sw  itch 
at  these  current  levels.  The  switch  losses 
can  and  do  go  up  at  higher  current  lev- 
els. 

When  you  push  the  START  button,  CI 
charges  through  SWl  to  the  battery  volt- 
age. Some  applications  need  resistor  RA 
in  Fig.  2.  You  do  not  need  that  resistor  to 
limit  die  input  current  here,  so  you  may 
leave  it  out.  Rl  limits  the  current  from 
the  capacitor,  CI,  into  the  base  of  QL  It 
also  raises  the  input  impedance  of  what 
the  capacitor  sees,  tiiereby  giving  rea- 
sonable ON  times  with  practical  parts. 
With  R[  =  82  k  ohms;  and  CI  -  22  ^F, 
the  circuit  gives  about  10-15  minutes 
run  lime. 

When  the  voltage  across  CI  reaches 
about  1,2  V,  current  Hows  through  the 
emitter- base  junction  of  Ql,  RK  and  the 
emitter-base  junction  of  Q2,  That  causes 


+ 

BATTERY    — 
3  VOLTS 


SWI 
START 


Q1 

2N3904 


03 

TIP  32 


5W3 


A-T0lf0s,RGURE4 
B  -  TO  NOISE  AAAKHR,  FEGURE  5 
C  *  TO  RRSr  METER  STtP,  RGURE  6 
D  -  TO  SECOND  METER  STEP,  RGURE  6 
E  "  TO  THIRD  METER  STEP.  RGUI^  6 
f  -  TO  METER  DRIVER  FH3URE  6 


Fig.  5.  Amo-Off  switch . 

QK  Q2,  and  Q3  to  turn  on.  When  Q2 
turns  on,  current  flows  through  R2  as 
well  as  the  ba^C'emitter  junction  of  Q3, 
turning  it  on. 

Q2  and  Q3  form  a  complementary 
pair:  in  this  case,  a  direct-coupled  NPN 
and  PNP  transistor.  When  Q2  turns  on,  it 
causes  Q3  to  turn  on,  which  supplies 
current  to  the  pan  of  the  Boa  selected  by 
SW3.  Here,  a  modi  lied  D^irlingion  pair 
samples  the  voltage  across  ihe  timing 
capacitor  Note  that  the  collector  of  QI 
goes  directly  to  the  plus  supply  line- 
That  eliminates  the  usual  higher  voltage 
loss  a  Darlington  pair  has  across  the  out- 
put transistor,  Q2.  Although  you  still 
have  two  emitter-base  junctions  in  series 
across  the  capacitor  they  combine  with 
Rl  to  give  an  exceptionally  high  imped- 
ance across  the  timing  capacitor  That 
gives  a  long-time-delay  auio-off  switch. 
In  case  you  were  wondering.  Yes,  you 
could  do  all  of  this  with  an  op  amp.  But, 
you  would  have  to  use  a  higher  supply 
voltage  or  look  for  a  harder  to  find,  special 
low  voltage  op  amp. 

Pushing  SW2  connects  R3  across  CI, 
(he  timing  capacitor.  The  1300-2200  12 
resistor  bleeds  the  charge  off  the  capaci- 
tor in  a  fraction  of  a  second,  turning  off 
the  Box.  This  gives  you  the  option  of  a 
manual  turn-off.  Without  R3,  if  or  when 
someone  pushes  botli  buttons,  it  would 
place  a  direct  short  across  the  battery. 

The  resistors  Rl  and  R2  supply  the 
bias  currents  to  Q2  and  Q3.  RL  Ql.  and 
to  a  lesser  degree,  R2,  set  the  load  seen 
by  capacitor  C 1 . 

Here  is  one  of  the  useful  things 
about  this  modified  Darlington  pair, 
Ql,  Q2,  that  you  may  want  to  put  into 


your  notebook.  The  input  impedance, 
looking  at  the  left  side  of  the  base  of  Ql, 
is  set  by  the  value  of  Rl  tnultiphed  by  the 
DC  current  gain  of  Ql.  Wllh  a  2N3904 
and  a  value  of  390  k  ohms  for  Rl,  the  in- 
put impedance  of  QI  (at  the  base)  is 
-390,000  X  150  or  58  meg  (million) 
ohms,  TtKit  gives  you  wiiai  ihe  capacitor 
likes  to  see  In  order  to  give  the  switch 
long  ON  times,  a  high  impcdaiKx  load. 
Simply  slated,  the  switch  needs  only  a  few 
micrt>amps  to  turn  it  on.  With  this  cia^uit, 
you  can  jjet  tltat  from  a  small  capacitor  for 
many  minutes.  That  ni^ikes  the  switch 
practical.  It  also  makes  the  DarUngton 
pair  useful  for  other  applications. 

Start  your  timer 

This  timing  circuit  turns  on  as  soon  as 
you  hit  the  START  button^  and  for  quite 
a  while  it  maintains  practically  the  lull 
battery  voltage  acmss  the  load.  However, 
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Fig,  4.  LED  driver. 
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after  a  while  il  tends  to  fade  fnim  a  cer- 
tain point  in  the  hhut-dovvn  sequence  be- 
fore making  a  complete  turn -off.  This 
happens  as  Q3,  from  Fig.  3,  starts  to  fall 
out  of  saturation.  As  it  starts  to  dcvciop  a 
higher  voltage  drop  across  its  emitter- 
collector,  it  becomes  a  less  efficient 
switch. 


As  the  voltage  across  the  switch  in- 
creases, the  voltage  across  the  rest  of  the 
circuit  decreases.  It  still  works,  but  the 
LEDs  gG{  d  hit  dimmer  or  the  sound 

from  the  speaker  gets  soften  Some  sys- 
tems require  a  sharp  turn-off.  but  not  this 
one,  So  you  can  use  a  simple,  cheap,  but 
some u  hat  sloppy  switch,  as  part  of  a  toy 
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that  turns  on  at  the  push  of  a  button  and 
remembers  to  turn  itself  ofT  without  a  re- 
minder from  anyone.  Like  the  other  basic 
building  blocks  descrihetl  here,  you  could 
find  other  applications  for  this  switch. 
Yt>u  might  have  to  adjust  si^me  of  the  ciiruit 
values  to  fit  your  otter  applications, 

LED  driver 

Here  you  have  another  basic  building 
block,  the  as  table  multivibrator.  Its  for- 
mal name  means  that  one  of  the  transis- 
tors will  turn  on  for  a  while  and  the  other 
one  will  turn  off;  then  they  will  switch. 
It  cannot  have  one  of  the  transistors  turn 
on.  and  the  other  one  off,  and  stav  in  that 
state.  Because  one  of  the  transistors 
mms  on  and  the  other  transistor  turns 
off,  tlien  alter  a  period  of  time,  they 
chantie  to  the  other  condition,  this  circuit 
is  commonly  called  a  free-running  flip- 
flop.  This  is  another  one  of  those  simple 
but  versatile  circuits. 

When  the  LED  fiashcr  in  Fig.  4  first 
gets  power,  one  of  the  transLsturs  starts 
conducdng  first.  It  turns  on  because  of 
the  bias  supplied  by  the  resistor  Irom  the 
base  to  the  plus  supply.  That  also  causes 
the  capacitor  connected  to  its  collector 
to  charge  through  the  other  basc-bias  re- 
sistor. While  it  is  charging,  the  voltage  at 
its  far  end  (the  end  connected  to  the  base 
of  the  OFF  transistor)  is  too  low  to  turn 
on  the  second  transistor  When  fhe  ca- 
pacitor finishes  charging,  the  voltage  at 
the  base  end  of  the  capacitor  rises 
enough  to  turn  on  the  second  iransistor. 

Because  the  capacitors  connect  the 
collector  of  one  transistor  to  the  base  of 
the  other  transistor,  the  action  will  con- 
tinue. One  U'ansisior  will  turn  on  while 
the  other  one  turns  off.  The  capacitors 
aliematcly  charge  and  discharge.  The 
rate  at  which  this  happens  depends  upon 
the  value  of  the  resistors  and  the  capaci- 
tors. The  size  o\^  the  capacitors  and  the 
base  bias  resistors  have  the  greatest  ef- 
fect on  the  speed  at  which  the  capacitors 
charge  and  discharge. 

The  resistor  and  capacitor  values  set 
the  frequency  of  the  action.  You  may 
choose  these  values  so  that  it  takes  so 
much  time  for  the  transistors  to  switch 
back  and  tbrth,  you  can  almost  keep 
track  of  them  by  postcand.  At  the  other 
end  of  the  scale,  you  can  use  small  enough 
resistor  and  capiicitor  values  so  that  the 
transistors  will  switch  on  and  ofl  several 
hundred  thousand  limes  per  second.  For 


, 


this  applicatioo,  you  will  use  values  that 
will  cause  the  LEDs  to  blink  at  a  moder- 
ately slow  rate  so  that  our  eyes  can  follow 
ihem* 

The  combination  of  the  RC  values  for 
the  meter  circuit.  Fig.  6,  will  cause  it  to 
tjck-tock  about  once  every  couple  of 
seconds.  The  values  chosen  for  the 
noiscraaker  function,  Fig,  5,  will  pro- 
duce a  sound  that  ranges  from  the  low 
end  up  toward  the  middle  of  the  piano. 
Colby^s  Box  has  a  nominal  4^0-1  (two- 
octave)  range.  The  same  basic  circuit — but 
with  different  values  of  R  and  C — will 
give  a  wide  range  of  frequencies  out  of  this 
simple  oscillator.  That  will  allow  its  use  in 
several  different  applications* 

Changing  the  speed  or  the  sound  (all 
by  myself) 

By  varying  the  value  of  the  base  resis- 
tor, you  may  vary  the  lime  constant  and 
therefore  the  frequency  of  the  oscillator. 
A  potentiometer  (volume  control)  wired 
as  a  two-wire  control  makes  a  conve- 
nient way  to  vary  the  base  bias  and, 
more  importantly,  the  RC  time  constant. 
This  has  been  done  with  R4  in  Fig.  4, 
and  another  pot  could  be  added  in  series 
with  R7.  This  would  allow  tweaking  for 
equal  on-off  limes. 

You  must  include  a  fixed  resistor  in 
series  with  ihe  pot(entiometer).  Without 
the  fixed  resistor  to  limit  the  current, 
when  the  pot  gets  to  the  end  of  its  travel 
with  the  least  resistance  in  it,  it  would 
connect  the  emitter*base  junction  of  the 
transistor  directly  across  the  battery. 
That  would  destroy  the  transistor.  Once 
the  emitter-base  junction  starts  conduct- 
ing, at  about  0,55-0.7  V,  you  must  limit 
the  current  through  it.  The  same  goes  for 
the  LEDs  as  well  as  other  PN  junctions 
such  as  rectifier  and  signal  diodes.  The 
resistor  in  series  with  the  collector  and 
the  LED  limits  the  current  to  a  safe 
value.  It  is  laige  enough  to  limit  the  current 
iMJt  small  enough  to  give  a  reasonably 


Nolsemaker 

The  noisemaker  uses  the  same  basic 
cifcuit  as  the  LED  flasher,  but  with  a 
slight  change  of  values.  That  changes 
the  timing  and  the  frequency.  It  also  has 
one  more  transistor  in  it.  That  added 
transistor  isolates  the  relatively  heavy 
load  from  the  basic  fUp-flop  or,  as  1  call 
it,  the  oscillatot  Since  the  speaker  drawls 


I  a  lot  of  current,  it  looks  like  a  heavy 
load. 

In  Fig*  5,  you  can  see  a  resistor,  R14, 
between  the  collector  of  the  second  tran- 
sistor and  the  base  of  the  speaker  driver. 
In  essence,  when  the  second  transistor 
turns  off  and  on,  it  alternately  supplies 
and  removes  base  drive  to  the  output 
stage  08,  Since  this  happens  at  an  au- 
dible rate,  the  current  through  the 
speaker  turns  on  and  off,  prtxlucing 
sound.  An  audible  rate  simply  means  a 
rate  from  20  to  20,000  times  per  second. 
That  is  the  textbook  definition  of  fre- 
quencies in  the  audible  range  (no,  I 
camiot  hear  anything  above  12,000  any- 
more). Changing  the  value  of  R9  makes 
the  sound  vary  from  a  low  buxz  to  a 
high-pitched  squeal. 

The  collector  resistor,  R13,  of  the  sec- 
ond transistor,  Q7,  would  limit  the  cur- 
rent in  the  emiiter-basc  junction  of  the 
output  transistor  Q8,  However,  without 
the  22,000  Q,  resistor  in  series,  the  e-b 
junction  of  Q8  would  look  like  a  low  re- 
sistance load  across  the  second  transis- 
tor. That  would  upset  the  timing  circuit 
(understatement!) 

If  you  want  more  noise  out  of  this 
section,  you  may  use  a  somewhat 
smaller  resistor,  a  Darlington  pair  for 
the  speaker  driver,  or  both.  Speaker  im- 
pedances other  than  8-16  t2  will  work, 
but  the  volume  will  vary  accordingly* 
Putting  holes  in  the  Box  may  make  it 
loud  enough  without  having  to  add  parts. 
I  suspect  that  Colby's  mother  enjoys  the 
somewhat  quieter  sound  more  than  he 
does.  When  he  gets  a  little  older  and  can 
read  this,  he  may  want  to  change  it. 

Meter  driver 

Before  getting  Into  "how  and  why" 
the  meter  circuit  works,  I  wiU  point  out  a 
couple  of  things  in  general  about  the 
meter.  At  one  time,  you  could  find  ana- 
log meter  movements  at  surplus  stores 
or  used  meters  in  your  spare  parts  box. 
Today,  they  are  somewhat  less  available. 
Also,  the  price  has  gone  up,  making 
most  new  meters  too  expensive  for  a 
project  where  their  delicate  mechanical 
nature  may  get  tried  to  the  breaking 
point 

An  analog  meter  movement  usually 
consists  of  a  coil  of  fine  wire  suspended 
between  the  poles  of  a  permanent  mag- 
net. Older  meters  used  pivots  on  jeweled 
bearings  (lower  friction).  Belter  meters 
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Meter 
Sensitivity  ' 

R20 

R21 

R22    ' 

R23 

Standard  Vstlues  Used  to  Make  the  Needed  Resistance        , 

50  ^A 

48  k 

330  k 

30  k 

60  k 

48  k  =  47  k  +  1  k.  30  k  =  15  k  +  15  k.  60  k  =  56  k  +  3900 

1 00  ^A 

24  k 

180  k 

15k 

30  k 

24k  =  22  k+  1800  or 22  k+1  k  +  1  k.  30  k  =  15  k  +  15  k 

200  ^A 

12k 

90  k 

7500 

15  k 

90  k  =  82  k  +  6800  +  1 200,  7500  =  6800  +  680 

500  [.lA 

4800 

36  k 

3000 

6k 

4800  =  4700  +1  k,  36  k  =  33  k  +  2700,  or  33  k  +  1500  +  1500, 
6  k  =  5600 +  390 

1 000  ,uA 

1  mA       1 

1500 

18K 

1500 

3000 

5  mA 

NR 

3600 

270 

600 

Tuhic  !,  Resistor  vahtes  versus  nwier  sensiiivity.  See  Fig.  6.  Under  ike  heading  Standard  Valttes  are  ways  to  make  up  the  fumstamiard  resis- 
tiffs,  Remembey,  this  is  a  toy—norapreciskm  instrument.  Some  of  ihe  composite  vaines  uiU  work  with  only  two  resistors  instead  of  three. 
Connecting  a  rexisttn:  the  meter,  and  a  Imttery  ifi^^etlter  wiJI  teli  yau  if  that  is  the  vahie  to  use  for  the  desired  effect.  Sntne  oftfte  values  add  up 
to  a  smalipenent  iess  tiian  tiie  specified  vaitte.  That  will  let  the  tneter  read  a  bit  higher  than  the  nominal  lOVc,  50%,  etc..  of  full  scale. 


use  a  laut  band  Ibr  ihe  suspension.  That 
gives  even  lower  mechanical  friciion  at 
the  expense  of  a  higher  priced,  more 
delicate  instrument.  A  hard  mechanical 
joU  could  damage  or  even  desln^y  one  of 
these  meters. 

Despite  Ihe  high  resolution  of  digital 
meters,  analog  movements  siill  find 
many  tipplicatioiis.  In  this  case,  a  digi- 
tal meter  lacks  the  "wiggling  needle" 
repetitive,  physical,  motion  wanted  as  j 
one  of  the  features  of  the  Box.  We  will 
now  look  at  how  to  add  a  meter  to  the  \ 
Box,  while  keeping  in  mind  its  limila- 
iions.  If  you  want  to,  you  can  add  this 
feature  later,  when  Junior  is  less  likely  to 
break  it. 

Colby's  mother  grew  up  around  AM, 
FM,  TV.  and  amateur  radio  transmitters 
and  test  equipmeni.  She  knew  about  the 
d(!ltcaie  nature  of  meter  movements. 
Thai,  combined  with  the  type  of  meter 
used  in  Colby ^s  Box.  seems  to  have 
helped  preserve  it. 

The  ticking  meter 


A  quick  glance  at  Fig,  6  will  show  a 
familiar  sight:  a  flip- flop  with  a  driver 
Uransistor,  Qll.  It  will  also  show  a 
couple  of  differences.  The  load  is  in  the 
emiiier  of  the  driver  transisiur. 

It  also  has  some  range  resistors  for 
the  meter.  The  range  resistors  allow  the 
meter  to  make  discrete  steps  from  zero  to 
full  scale  in  tour  steps.  You  could  use 
some  of  the  empty  switch  positions  and 
have  the  meter  step  in  1,  2,  3,  4,  5.  ... 
sequence.  i 

With  the  switch  in  a  blank  position, 
the  meter  has  no  current  flowing  through 
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it.  As  you  step  the  switch  through  the 
range  resistors,  you  change  the  current 
in  preset  amounts.  By  picking  the  cor- 
rect resistor  values,  you  may  set  the  first 
siep  for  209r  of  full  scale  deilection  and 
the  second  step  lor  50%. 

By  setting  the  last  step  for  100%,  in 
this  case  three  volts,  you  have  a  built-in 
battery  tester  Actually,  it  shows  how 
much  battery  voltage  the  switch  applies 
to  the  rest  of  the  circuit.  Basically,  tak- 
ing a  reading  right  after  pushing  the 
START  button  i;ives  a  gcxxi  indication  of 
battery  condition.  Of  course,  you  may  use 
more  steps.  The  net  effect  of  the  step  volt- 
age readings  is  meter  movement  that 
seems  to  follow  the  motion  of  the  selector 
switch. 

By  placing  one  side  of  the  meter  on 
the  common  line,  battery  minus,  you  can 
sample  the  switch  voltage  as  above,  or 
you  can  drive  the  meter  with  an  emitter 
follower. 

An  emitter  follower  applies  most  of 
its  input  voltage  to  the  load.  The  driver, 
QIO,  sees  a  much  higher  resistance  than 
it  would  if  it  were  connected  directly 
to  the  load.  In  this  case,  that  resistance 
is  about  150  times  the  combined  resis- 
tance of  the  resistor  R20.  going  from 
the  emitter  to  the  meter.  For  a  Q  1  mA 
meter,  the  meter  and  the  resistor  com- 
bination would  be  roughly  3,000  O 
without  Qll.  With  QIK  the  second 
transistor  in  Fig.  6,  QIO,  sees  aliout 
450.000  Q.  That  ts  much  more  than  ten 
times  the  value  of  resistor  RI9,  in  se- 
ries with  the  collector  of  the  second 
iransistoL  That  gives  QIO  a  good  de- 
gree of  isolation  from  the  load. 


The  first  two  transistors  in  Fig.  6 
make  a  flip-flop  that  runs  at  a  rather 
slow  rate.  It  runs  rouohl\  from  once  a 
second  to  once  every  three  to  four  sec- 
onds. Tlie  third  transistor  isolates  the 
meter  from  the  Hip- flop.  Normally,  you 
might  connect  the  meter  to  the  collector 
of  one  of  the  first  two  transistors.  If  you 
did  that  here,  you  would  lose  the  sim- 
plicity of  the  wiring  for  the  step  move- 
ment liinction,  B\  usinc  the  follower  for 
isolation,  you  can  use  a  single,  simple, 
roiarj'  tap  switch  to  get  a  w  ide  variety  of 
eniertainins  functions. 

Matching  the  meter  to  the  circuit 

In  Table  1  I  did  the  arithmetic  for  you, 
but  feel  free  to  check  it.  Depending  upon 
what  size  meter  you  can  gel,  you  should 
find  a  set  of  resistor  values  to  suit  a  meter 
with  sensitivity  ranging  from  50  jaA  to  5 
mA,  These  are  the  most  commonly  found 
meters. 

Putting  it  all  together  (cofistruction) 

You  may  use  any  layout  you  find  con- 
venient None  of  the  circuits  have  high 
gain  (amplification)  that  would  cause 
trouble  with  feedback.  None  of  them  run 
ai  a  high  frequency  which  could  give 
crosstalk  (that  is  where  two  circuits 
couple  energy  or  ''talk"  to  each  other). 
Finally,  none  of  the  circuits  draws  par- 
ticularly high  current  That  says  that  you 
may  do  what  you  like  with  your  com- 
mon or  ground  circuiLs.  In  short,  you 
may  use  a  printed  circuit  board  for  the 
ultimate  in  neatness.  You  may  use  perfo- 
rated board  Ibr  convenience,  or  you  may 
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use  no  board,  as  I  have  been  known  lo 
do,  for  speed  of  construction, 

PC  boards 

You  can  choose  to  use  tape  to  make  a 
rough  layout  for  each  section.  That  way 
yoQ  may  make  just  one  or  more  of  the 
functions.  A  single  layout  for  the  entire 
system  would  make  it  difFicull  lo  pick 
out  just  the  desired  functiQn(s)  if  you  did 
not  want  to  make  all  of  them.  Simply 
make  the  boards  that  you  want  and  tie 
them  together  at  the  indicated  points,  bat- 
tery tninus  and  SWITCH  3  connections. 

If  you  plan  on  mass  producing  these 
items,  or  Lf  you  want  a  much  more  du- 
rable but  less  Oexible  finished  system, 
use  a  PC  layout.  The  other  disadvantage 
of  a  PC  layout  is  the  extra  time  it  takes. 
Once  done,  it  is  quite  difficult  to  make 
changes  to  it.  Despite  all  of  that,  I  usu- 
ally do  use  PC  layouts — but  not  for  a  cir- 
cuit (hat  1  may  want  to  change  not  too  long 
after  finishing  it.  If  this  is  one  of  your  first 
jHOjtxts,  you  might  enjoy  it  more  by  sav- 
ing the  uouble  of  a  PC  layout  for  another 
time  and  using  perforated  board  this  time. 

The  perforated-board  model,  Photo  A, 
shows  this  type  of  simple  layout  Thin 
spe^er  wire  makes  a  convenient  way  to 
connect  the  switches,  the  pots,  and  the  cir- 
cuit together  The  nybn  ties  tidy  up  the 
wznng.  Feel  free  to  make  the  connections 


long  enciipi  to  go  around  the  same  side  of 
the  board.  That  wiU  let  you  lift  the  board 
out  as  needed 

Meter  dri¥fr 

The  meter  step  function  resistors  and 
the  meter  flip-flop  are  in  the  lower  left 
side  of  Photo  A,  A  piece  of  multicolored 
cable  connects  the  resistors  to  the  FUNC- 
TION SELECT  switch.  Consult  Table  1 
for  the  resistor  values.  Just  to  make  sure 
that  those  values  fit  your  meter,  connect 


Photo  B,  The  finished  Box. 
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Here  s  everytfii  ng  you  wa  nl  ai  a  pfKB  you  caa  afford. 
The  Gnindig  YB-400  covers  L W,  MW.  FM  and  all  of 
SW,  Art  iHuminaled  LCD  reads  to  1  kHz  on  SW. 
Enjoy  smooth  SSB  wtth  fine  tuning  knob.  Tune  your 
favorite  stations  tnstantly  with  keypad  entry  or  40 
memories-  Othef  features  tncf  ude:  dual  digital  dock- 
limer  with  sr>oo^e  and  dial  lock.  Switches  for  Wide- 
Narrow,  Locai-OX  and  Hi- Low  Tone.  Supplied  with 
six  AA  cells,  carry  ca$a,  wind-up  antenna,  manual 
ondiGrundtgWaveGuide^      90040    '169,95  (+^) 

Universal  has  a  limited  number  of  like-new  Factory 
Reconditioned  Y8*400s.  All  accessories  and 
same  one  year  limited  warranty.  ^1704^  49.95  (+^) 

Odbf  /K?w  artd  gel  ^  FREE  radio  stand  and  a  FREE 
copy  of  OX  Tips  For  3€gintmrs  iwjtft  your  YB-400* 


Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsbuf  g,  OH  43068 
♦Orders:  800  431-3939 

♦  Info:       614  866-4267 

♦  FAX:      614  866-2339 
www, uni ve rsa f  radio xom 

Qtmftty  Cdnimunlcatkyns  Equipment  Since  1942 


unfyersal 
rddio  inc. 
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one  resistor,  the  meter  and  a  battery, 
1-1/2  or  3  volls,  in  series.  Ii  taken  just 
a  couple  of  minutes  lo  do  these  sug- 
gested pre-construction  tests,  but  it 
can  save  a  lot  of  lime  if  you  have  an 
undesirable  value.  It  takes  me  longer 
to  remove  v^rong  parts  from  a  board 
than  it  did  to  put  them  on  the  board  in 
the  first  place* 

LED  driver 

The  LED  driver  circuir  is  on  the  right 
side  of  the  board.  Note  that  the  transistors 
Q5  and  Q6  are  rotalcd  1 8t>  degrees  from 
each  other.  That  makes  it  easier  to  con- 
ned iheir  emitters  together  I  did  the 
same  thing  on  the  other  two  circuits  that 
use  a  nip-tlop. 

You  will  want  to  pre-lcst  the  LEDs, 
This  will  tell  you  whicii  lead  goes  to  the 
plus  side  of  the  batterj.  It  will  also  tell 
you  if  you  have  the  right  size  current- 
limit  resistor.  With  too  small  a  resistor, 
the  LHD  will  get  quite  bright  and  prob- 
ably quit  working.  With  too  large  a  resis- 
tor, the  LHD  will  not  give  o(T  enough 
light. 

Speaker  driver 

The  sound  generator  is  on  ihc  top 

right  side  of  the  board.  The  smaller  ca- 
pacitors in  it  allowed  a  tighter  layout. 
After  you  wire  it,  you  can  test  it  with 
anything  from  1-1/2  to  9  volts.  The 
loudness  and  the  tone  will  change  with 
the  voltage.  When  you  connect  the  bat- 
tery, if  it  gives  just  a  loud  click  in  the 
speaker,  remove  the  battery  and  re- 
check  the  wirinii.  A  missing  or  wronu 

^  fc_  (^ 

value  resistor  or  capacitor  can  cause 
that  problem,  as  can  an  incorrectly  con- 
nected transistor 

Auto-Off  switch 


The  Auto-Off  switch  is  on  the  back 
left  side  of  the  board.  The  complemen- 
tary output  stage  uses  TIP  series  transis- 
tors because  they  give  lower  \  ullage 
drop  than  2N3900  scries  transistors  in 
this  application. 

To  test  the  swiich,  you  can  connect  a 
battery  and  a  voltmelei — or  better  yet. 
one  of  the  other  circuits  from  the  Box^ 
to  the  collector  of  Q3  and  battery  minus. 
Battery  plus  goes  lo  the  collector  of  QI 
and  the  emiuer  of  Q3, 

If  you  have  switch  I  wired  you  may 
push  il,  or  momentarily  connect  CI  and  , 
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Part 


R1 

R3 

C1 

SW1 

SW2 

SW3 

01 

Q2 

Q3 


Parts  List  for  Fig.  3,  Auto-Off  Switch 


Description 


Radio  Shack 
Number 


82  k-1 00  k 
Ik 

1500-3300 
22-47  ^F  6  V 


272-1026.272-1027 


SPST  pushbutton  momentary  contact    275-1547  red 
SPST  pushbutton  momentary  contact    275-1556  black 


Single  pole  6  or  more  positions 


275-1 385  A 


2N3904,  2N222A  or  similar  transistor  276-1617 
TIP31  NPN  or  similar  power  transistor  276-2017 
TIP32  PNP  or  similar  power  transistor    276-2027  (or  TIP42) 

Parts  List  for  Fig.  4,  LED  Driver 


R4 

50  k  or  1 00  k  potentiometer                    271  -1 7 1 6, 

271-092 

R5 

2700-18 k 

R6 

68-82  ii 

R7 

18  k-33  k 

R8 

47-56  ii 

C2,  C3 

22-47  iiF,  47  nF  typical                            272-1 026. 

272-1027 

04.  Q5 

2N3904,  2N222A  or  simi  ar  transistor      276-1617 

LED1 

Green  LED                                               276-069 

LED2 

Red  LED                                                    276-068A 

Parts  List  for  Fig.  5,  Sound  Generator 

Rg 

1 00  k  potentiometer                              271  -092 

RIO 

10k 

R11,R13 

4700 

R12 

15k 

R14 

15  k-22  k 

C4,  C5, 

0.05-0.1  ^iF  6  V  or  higher  voltage           272-1068, 

272-1069 

06.  07,  08 

2N3904.  2N222A  or  Simi  ar  transistor     276-1 617 

SPKR 

4-32  ii 

(PAITTS  LIST  CONTINUES) 

Farts  tisis.  All  lists  include  Radio  Shack^  part  muubers  as  a  amvefiience.  Equivalent  parts 
117//  work. 


R15 

R16 

R17.  R22 

R18 

R19,  R20 

R21 

R23 

C6,  C7 

Q9,  Q10, 
Q11 

METER 


Parts  for  Fig.  6,  Meter  Driver 

50  k  or  100  k  potentiometer 

33  k 

4700  Typical  value  for  0-1  mA  meter 

120  k 

1500  Typical  value  for  0-1  mA  meter 

18  k  Typical  value  for  0-1  mA  meter 


2200  Typical  value  for  0-1  mA  meter 
22-47  ^iF  6V 


272-1026.272-1027 


2N3904,  2N222A  or  similar  transistor    276-1617 


0-1  mA 


270-1754 


Knobs  for  switches 
and  controls 

Project  box 

Perfboard 


Miscellaneous  Parts 


274-415 


270-223 
276-1395.276-1394 


Double-sided  tape        64-2343 


Rubber  feet 
Battery  holder(s) 
Handles 


64-2345 

270-386  (2  D),  270-401  (1  AA),  270-385  (2  C) 

available  at  any  hardware  store 


the  base  of  Ql  to  battery  plus.  A  voltme- 
ter or  the  other  circuit  connected  to  the 
Q3  collector  and  baiiery  minus  should 
show  thai  you  have  voltage.  After  a  few 
minutes,  the  voltage  should  start  to  decay, 
thai  is,  it  should  start  dropping  in  value.  A 
voUmelcr  will  follow  it  all  the  way  down. 
Some  of  the  circuits  from  the  Box 
will  drop  out  somewhere  under  1  to  1-1/2 
volts.  If  you  wish  to  speed  up  the  action, 
connect  a  resistor  or  a  short  across  CL 
A  10,000  (10  k)  to  100,000  (100  k)  ohm 
resistor  wilt  give  an  accelerated  picture 
of  Uie  switch  action.  A  short  across  C 1 
should  turn  off  the  switch  withou!  de- 
lay. The  OFF  push-button  will  turn  off 
the  system  with  a  few  milliseconds'  de- 
lay t>ecause  of  the  resistor  in  series  with 
the  switch.  If  someone  pushes  both  but- 
tons at  the  same  lime,  it  would  place  a 
dead  short  across  the  battery  if  you  left 
out  the  resistor,  R3  in  Fig,  3. 


I  Front  panel 

Photo  B  shows  the  finished  product 

for  this  version,  I  did  not  include  a  front 
panel  layout  as  you  may  want  to  leave 
off  some  of  the  functions  used  in 
Colby's  Box.  Possibly,  you  would  find 
another  layout  more  to  your  liking  even 
if  you  used  all  of  the  same  features* 


Wiring  notes 

Once  you  decide  what  you  want  in 
your  Box,  pick  up  the  parts,  then  drill 
the  holes  for  the  controls,  the  LEDs, 
the  switches,  etc.  If  you  do  use  the 
meter,  you  may  want  to  drill  the  holes 
for  it  first.  The  battery  holder  goes  in 
the  bottom  of  the  box  with  the  help  of 
the  thick,  double-sided  sticky  tape* 

After  milling  and  drilling,  mount  the 
controls,  the  LBDs,  the  switches  and 
lastly,  the  meter.  You  may  find  it  more 


convenient  lo  wire  the  various  func- 
tions on  the  board  before  connecting 
any  of  them  to  the  front  panel  controls. 
Wiring  one  circuit  at  a  time  and  tying 
it  to  the  front  panel  could  strain  the 
wires  and  your  patience  if  they  breaks 
With  the  controls  mounted,  you  can 
get  a  close  guess  as  to  the  length  of  the 
wire  needed  to  make  the  connection. 
That  will  leave  just  one  slight  problem: 
deciding  which  set  of  wires  goes  to 
which  control.  A  close  look  at  the  photo 
will  show  what  looks  like  Morse  code  on 
some  of  the  wires,  I  used  a  marking 
pen^you  may  find  more  conventional 
wire  markers  more  convenient 

Check  out  time 

As  I  completed  each  tunction,  1  hooked 
a  3  V  source  to  it  and  ran  it  through  its 
paces.  Then  1  marked  the  wires  going  to 
the  front-panel  control.  With  several 
functions,  the  wires  make  a  fair-sized 
bundle.  I  intended  to  make  them  long 
enough  so  that  they  would  dress  along 
one  side  of  the  board.  That  makes  it 
easier  to  put  the  board  into  the  box  with- 
out having  to  fight  the  wire  bundle. 

Contuiued  on  page  40 
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FT-SOR 

Diial-Biiiul  HuiidheJd 


I  RiVc  I 


Cbtsck  Qui  Our  SpLcUOji:  Wv'tt  Uii  Tht  Wtb. 
_   ttOS5i  DlSTRJELITLSfC.  If  S.  Siace  Street.  Prtston.  ID  S326} 


CIRCLE  254  ON  READER  SERVICE  CARD 


VOL  7  fJTTIMATE  MODtHCATtON  BTBLE 

EAKHLtiaLS  AJMMlBiTS  OF  [NF««HA11«N 

Q^THTOg  Mdi»FtC.\TIQNi  FOB  ll,Ul  RADIOS 

cjvo IP  nuit  .U4.%iLA i tu  vsum nc atkks  ^k ysi  \l  cj i «%* 

ilNER  SCHFM.VrU'S  VSTJ  ,1,\TrN"W.\SCO.\\'  Ax  (^^^tN.I  o?js  nt,\^T 
ISEWl  3«  CB  S  i;  P  l;  R  MO  I*  U  LA  TKl  M   BQO^T  IJES  \U  INJ&. 

1i)  MODI  Fl  CATION  OF  NEWEST  RA  DIOS  NO  COD  S 

AND  WATTMHTRR  MODIFICATIONS  $29^95 

KDC  SOUND  QRDEHS  ONLY   l-SOO-256-9895  monev  unuRtt/ 
P.O.BOX  «ti2?.  .  GftANQERLAND.  TX  771CH  N(f/aii.^t:..-^'[SA'{:i?., 

CIRCLE  151  ON  READER  SiKVtCE  CARD 


/ 


CornerBeam? 


SWK  <  i2A  KJOa  ihc  band 

Cain  of  a  1 5  fl  Yi^i 

So  dimerHion  drier  7  f\ 

40  dB  Frc3ni-to  Bttk  Rjslg 

60^  HjEf-powcT  lkuii»tdth 

Mouna  direclty  d  nasi 

VcnkiXm  Korirofi^iil  PQJifUasion 

Zmeif^SUS.  2:OMHjSM5.  70 cm  Si  15.  Dyjl  U^i^-iJOSJoS 

Weighs  only  10  IK,  Add  SLI  Shipping  Jfc  Hjndlinjj.    (n(n  Sl- 


Anitnnasiyest 
BoJc  50062  Provo  UTS4605 


Order  Hot  Line 
m\  375  4M25 


CIFICLE  3fi0  OM  READCR  SERVICE  CARD 
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POWEB 
POCKET 


12V/2.0  Amp  Hour^  of  dependable 
power^  In  a  convenient  soft  case. 
Simply  insert  ttie  cigarette  adapter 
plug  normally  used  in  your  car's 
lighterto  instead  plug  into  the 
POWER  POCKET.  The  POWER 

POCKET  provides  hours  of  extended  talk  time,  up  to  6  times 

longer  than  standard  battery  packs! 

•  Emergencies  -  Special  Events  -  Search  &  Rescue  -  Hiking  - 

Cycling-  Hamfests -Fie Id  Day-  Etc, 

Compact  slim  design  that  is  light  weigM, 
only  30  ozs.,  with  a  belt  loop  and  shoulder 


Withoift 
power,  your 
HTisusbIbss! 

caught  with- 
out a  PQWER 
POCKET  whea 

younsedit 
mast. 


strap  included. 

1 1 0V  Wall  Charger  included .  Charge  rate: 

6-8  hours  from  complete  disciiarge. 

Sealed  lead  acid  case,  can  be  recharQed  to 
100%  without  memory  effect  of  r^tiCads. 


The  POWER  POCKET  iS  avaitBbiB  from  most 
m3j{}r  Amateur  RBdiQ  Dealsfs,  or  contact: 

NCG  COMPANY 

1275  N.  Grove  Street 
Anaheinn,  GA  92S0S 

(300)962-2611 

(714)  630-4541 
Fdx  (714)  630-7024 


See  the  FUN  you've 
been  missing! 


Every  day  more  and 
more  hams  are 
enhancing  tbeii* 
e  nj  oy ment  o  f  ham 
radio  by  adding 
images  lo  tlieir 
conversations. 
Join  Lhe  lun! 


new  Pasokon  TV  Lite .  .  /S30  +  S3  shipping, 

Pasokon  TV  Classic , , ,  $200  +  S5  shipping. 

AbsoFute  Value  Systems 

.llSStedmanSt.  #7 
I  Chelmsford.  MA  01 824-1 823 

{503)250  0611 

http  :  //www .  ultranet .  com/^sstv 


24  DIFFERENT  PANELS 

PRE-PUNCHED  FOR 
POPULAR  CONNECTORS 


MAKE  TEST 

FIXTUHEB  QUICKLY! 


FREE 
CATAI-OC; 


Lab  Box-It^ 

MODEL     W  K  D  il  H  fl.  HHICe 


LAS-1  l.^^jtS.Q  ttD.75  3.75 
LA B-a  1  .!i  K  4.0  v.a.75  4.  W3 
LAB-3     1.5  K  e.PX  Q.75      5.25 


LABr^ 

LAB'S 


2.0  K  2. 0  3C 


4.0Q 
^.75 


2.0  K  e.D  M  1  .□ 


LAB^ 

LAB-V 

LAB-*    £0  xS.a'Kl 


2.Q  X  2.0  J  1.B 


s.eo 
4.To 
a.rxi 


mfACE  ■"• 

mm  mm$  m.  as;  mm  a  maco} 

ORDEf?  BV  DECEMBER  3t,  m7 mu  5AV€  H)%  OFF  YOURTOTALI 


S30.00  MINIMUM  ORDER  AFTER  DISCOUNT 


— 

ra 

^ 

Al 

®         ORDERS  e00-6S4-3457  ■  FAX  80O-BS1  -3749 

OFFICE  702-&GS-34O0  ■  FAX  70£-565-^a2e 

9CSC0M,  IMC.  ?1CKJ  WARD  DFl.,  HlgNDERSON,  NV  BM16 

StbCOM,  :*tC!  pa  iijl  rflsporalbie  lor-Jifltf-'erlEnil  ^ipcpraiiliwfli  stma 

isM  4iriC4u  allLl  !i(:t:H;r<:alkii's  tirt  f^jbt^Kil  Uj  Lhai'^ie  I'vill'iLXJl  irjlkt. 


Neuer  shv  die 

Continued  fivm  page  8 


you* re  certainly  not  going  to  send  them  to  a 
public  school.  Or  to  most  private  schools,  either. 
You're  going  to  find  a  Sudbury  Valley -type 
school  or  lake  up  home  education. 

Paying  For  Fre^^School 

Day  care  with  education  instead  of  baby- 
farming  is  going  to  cost  more.  It's  going  to  be 
out  of  the  question  for  welfare  mothers,  lower 
income  families,  and  many  single-parent  fami- 
lies. So  who's  going  lo  pay?  Why  should  some- 
one with  no  kids  have  to  pay  to  educate  other 
people's  children?  Perhaps  we  should  encour- 
age people  who  can't  afford  to  pay  to  bring 
them  up  not  to  have  children.  While  that  makes 
sense  from  a  practical  standpoint,  the  idea  isn't 
going  to  get  much  support  fiDm  the  religions 
which  promote  having  babies,  whether  their 
people  can  afford  them  or  not.  So  let's  not  try  to 
deal  with  reason*  let's  come  lo  grips  with  the 
religious  and  emotional  realities.  We're  going  to 
have  a  lot  of  children  who  need  education  that 
the  parents  will  be  unable  to  afford.  We  know 
thai  the  poorest  people  are  having  the  most  ba- 
bies, so  we  know  the  load  for  supporting  an  edu- 
cational program  for  them  is  going  to  rest  more 
heavily  on  those  with  fewer  children. 

Instead  of  looking  at  kids  as  parental  prop- 
erty, let's  think  of  them  as  part  of  our  infra- 
structure. These  kids  are  just  that.  They're 
tiie  work  force  of  the  future.  They're  the 
people  who  will  have  a  fundamental  effect 
on  our  American  quality  of  life  in  the  nexi 
century.  If  we  ignore  them  we'll  have  more 
poor  and  more  crime.  Crime  may  make 
great  movies  and  TV  shows,  but  it  sure 
hurts  when  it  hits  you  personally.  It's  in  our 
own  common  interest  to  invest  in  their  early 
education. 


Continued  from  page  39 

Since  I  have  an  adjustable  voltage 
source,  I  could  see  how  the  various  cir- 
cuits worked  with  more  than  and  less 
than  normal  voltage.  More  importantly,  I 
could  see  if  the  circuits  functioned  in  a 
more  or  less  normal  manner. 

If  one  of  the  LEDs  turns  on  and  re- 
fuses to  blink,  look  for  a  capacitor  con- 
nected incorrectly,  a  misplaced  resistor, 
wrong  connections  to  a  transistor,  or  the 
other  LED  hooked  up  backwards.  These 
circuits  are  fairly  simple  and  similar  to 
each  other.  Once  you  get  one  of  them 
working,  you  could  copy  the  layout  and 
use  that  for  the  other  functions. 

The  sound  generator  is  the  simplest 
circuit,  as  it  has  no  polarized  parts.  The 
capacitors  in  the  sound  generator  may 
have  either  end  connected  to  the  collec- 
tor, with  the  other  end  going  to  the  base 
(of  the  other  transistor).  If  you  connect 
one  of  the  electrolytic  capacitors  back- 
wards in  these  circuits,  you  could  get  some 
unpredictable  results.  That  could  range 
from  a  dead  circuit  to  die  end  blown  out  of 
the  cap.  Therefore,  do  pay  attention  to  the 
wiring  for  the  parts  marked  with  a  4-  (plus) 
and  a  -  (minus)  sign. 

When  you  finish  the  wiring  and  the 
testing,  put  the  batteries  in  their  holder. 
With  a  marking  pen,  put  the  date  on  the 
batteries.  That  can  give  you  a  pleasant 
surprise  the  next  time  you  have  to  open 
the  Box,  Tiien  put  the  cover  on  and  the 
screws  in  the  cover.  When  you  finish 
thoroughly  "testing"  all  of  the  functions, 
let  Junior  have  his  or  her  turn  at  it. 

Now  that  Junior  is  amusing  himself  with 
it,  if  you  skipped  the  "how  and  why"  sec- 
tion, you  have  time  to  go  back  and  see  what 
makes  Colby's  Do  Somclhing  Box  tick. 

Two  years  after  getting  his  Box, 
Colby  is  still  entertained  by  it,  as  are 
his  friends.  If  he  ever  outgrows  it,  he 
can  use  his  Do  Something  Box  as  a 
conversation  piece  or  a  paperweight. 
Meanwhile,  with  the  unit  silting  on 
his  dresser  and  set  to  the  blinking 
LED  feature,  Colby  can  watch  the 
lights  while  they  slowly  fade  and  he 
falls  asleep  thinking  about  his  Do 
Something  Box. 


So  should  we  get  started  on  a  massive 
federal  program  to  set  up  day  care/pre- 
school centers?  Should  we  invest  hundreds 
of  bUlions  of  dollars  we  have  to  boirow  from 
Germany  and  Japan  for  this?  Or  should  we 
set  up  state-mn  and  financed  centers?  Well, 

Continued  on  page  43 
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Nitmtj^  41  on  your  Feedb^ick  card 


EMTECH's  NW40  Transceiver  Kit 


Another  winner  for  QRP, 


Jeff  IVI.  Gold  AC4HF 
175T  Dry  Cfeek  Road 
Cookeviile  IN  38501 


Luw-powercil  CW  operaiion  (QRP) 
has  become  increasing])'  mone  popu- 
lar. Add  the  thrill  of  operating  on  a  radio 
you  built  yourself,  and  ii  hectimes  easy  to 
gel  huuked  on  ibis  aspect  of  the  hobby. 
The  problem  with  building  your  own 
equipment  comes  mostly  on  the  operating 
side  of  the  venture. 

It  is  very  easy  to  build  a  simple  trans- 
mitter or  a  simple  receiver.  If  you  find 
the  performance  of  the  gear  you  built  to 
be  poor,  you  will  soon  lose  interest  after 
the  initial  "high"  of  a  contact  or  two*  On 
the  other  hand,  if  you  build  a  transceiver 
that  can  pull  in  the  signals,  is  easy  to  op- 
erate,  has  a  stable  receiver,  and  provides 
good  transmit/receive  switching,  you  are 
much  more  likely  to  stay  interested  in 
QRP — and  ham  radio. 

A  number  of  excellent  kits  have  be- 
come available  recently  at  very  reason- 
able prices.  I  try  at  every  opportunity  lo 
get  new  ham  radio  operators  interested 
in  CW  by  encouraging  ihcm  to  get  on 
ihe  air  as  soon  as  they  learn  the  Morse 
code  basics.  I  can't  think  of  a  better  way 
to  keep  interest  in  the  code  requirement 
than  building  a  piece  of  equipment  and 
getting  on  the  air  regularly  as  your 
method  of  practice. 

When  my  son  was  seven  years  old,  as 
soon  as  he  learned  the  basic  code  leliers, 
numbers,  and  a  couple  of  punctuation 
marks,  I  sat  with  him  once  a  nig  hi  while 
he  m^tfle  a  contact.  Ii  didn't  take  him 
long  to  bring  his  speed  up  to  13  wpm. 
and  then  to  20  wpm.  He  managed  to  pass 
his  General  license  before  his  eighth 
birthday.  Many  hams  1  have  talked  with 
see  the  code  requirement  as  a  specific 
torture  geared  at  preventing  them  from 


gelling  their  General  or  above  ticket.  If 
you  change  the  frame  of  reference  from 
*'I  have  to  do  this  undesirable,  difficult 
task,  that  1  most  likely  will  not  succeed 
at'*  to  '*I  just  built  this  really  neat  little 
radio  that  1  can  power  from  a  battery  and 
talk  to  people  aU  over  the  vyorld  with/'  il 
really  does  a  lot  to  change  the  attitude 
and  motivation- 

After  building  and  testing  the 
EMTECH  NW4a  designed  by  Roy 
Gregson  W6EMT,  I  would  have  to  say  it 
ranks  at  the  very  top  of  kits  for  either  a 
beginning  kit  builder  or  anyone  of  any 
experience  who  likes  to  build.  The  kit  Is 
easy  to  construct  and  works  beautifully 
when  completed.  My  initial  test  for  this 
radio  was  on  Field  Day  1997.  which  I 
considered  trial  by  fire.  Luckily  I  did 
not  encounter  anv  smoke-related  inci- 
dents  while  building  the  kit.  The  rig  is 
small  and  lightweight.  U  makes  a  great 
backpacking  radio,  and  seems  to  feel 
very  much  at  home  in  my  shack.  Though 
1  have  many  rigs  in  my  ham  shack,  I 
tend  lo  use  just  a  few'  regularly,  and  I 
find  1  use  the  NW40  all  the  time.  I  diink 
I  had  as  much  fun  building  this  kit  as  I 
am  having  using  it. 


The  NW  series  incorporates  a  superhet 
single  signal  receiver  with  a  variable 
bandwidth  crystal  tiller  and  a  two-pole 
active  audio  filter  (from  the  ARRL 
Handbook).  What  this  means  to  me  is 
that  the  radio  works  very  well  at  getting 
wanted  signals  heard  by  you  even  if  they 
are  weak.  It  als*>  means  having  the  ability 
lo  block  out  nearby  unwanted  signals. 

The  kit  is  available  for  80, 40,  30,  and 
20  meters.  The  EMTECH  NW40,  not 
surprisingly,  is  for  40  meters.  1  have  also 
built  and  tested  the  design  on  20  meters 
and  it  worked  equally  well.  The  cabinet 
features  painted  and  silk-screened  front 
and  rear  panels  and  ctimes  wjth  all  nec- 
essary hardware.  I  really  like  the  profes- 
sional look  of  the  cabinet  kit — it's 
lightweight  bul  sturdy,  I  also  appreci- 
ated not  having  to  hunt  around  for  all 
the  necessary  connectors.  DriUing  holes 
in  cabinets  has  never  been  one  of  my  best 
skills. 

The  radio  tunes  more  than  the  adver- 
tised 7.000-7.20<M).  This  is  a  great  fea- 
ture for  a  Novice  operator.  You  can 
build  the  kit,  operate  on  the  Novice  por- 
tion of  40  meters,  or  listen  to  SSB,  As  you 
upgrade  your  license,  you  will  ah'cady 


W 


.  Fbom  A,  The  EMTECH NW40  joins  an  LOG  QRP  mtsomnerfor  Field  Day  1991. 
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Building  the  kit 

The  NW  series  mc  Ili^t  line  kits.  The 
parts  are  all  gotHJ  qualiiy.  The  primed  cir- 
cuit board  (PCB)  is  one  uf  the  nicest  I  have 
ever  worked  on.  It  has  cxcellem  silk- 
screening  and  plenty  of  room  on  the  boanl 
milking  conrcl  parts  placement  a  lot 
easier.  The  silk-screen  even  has  clear 
markings  for  the  legs  of  the  transisiors 


have  the  ability  lo  work  that  poriion  of  ] 
the  band. 

I  aho  found  I  he  receiver  to  work  ex- 
ceptionally well.  1  haven 'I  found  any 
drift  problems.  1  really  like  the  tone  of 
the  radio  and  it  will  drive  a  live-inch 
speaker  There's  a  froiti  panel  adjusl- 
menl  for  volume,  I  don~i  mm  up  the  au- 
dio level  much.  Many  kits  have  front 
panel  RF  control  hut  I  have  usuaJly 
found  that  once  I  set  the  RF  level,  I  al- 
most never  touch  the  control  again-  bui 
I. sometimes  wish  that  the  radit>  had  a 
volume  control.  I  was  pleased  to  sec  this 
feature  incorporated  in  the  NW40  kit  de- 
sign. The  radio  has  receive  incremental 
tuning  (RIT),  This  is  another  useful  op- 
erating feaiure,  especially  in  noisy  or 
crowded  band  conditions. 

The  NW40  has  solid-stale  true  QSK. 
This  means  that  you  can  hear  signals  be- 
tween your  dits  and  dahs  even  al  20 
wpm,  just  as  with  the  expensive  com- 
mercial rigs.  The  sidettme  is  derived 
from  the  transmitted  signal.  You  can  ad- 
just the  level  lo  suit  your  preferences 
wilh  a  simple  Tniemal  adjusiment  I 
found  the  switching  lu  be  smooth,  with- 
out any  clicks  or  other  annoying  fea- 
tures. My  rig  initially  put  out  a  little  over 
seven  walls,  but  it  is  internally  adjust- 
able lo  the  mW  range.  1  operate  mine  a 
little  shy  of  five  watts,  to  stay  in  the  QRP 
range  classirication. 


Photo  B.  Avery  Ashhy  KE4ERW.  member  of 
the  Tennessee  Technoh^ical  and  Amateur 

Rmlh  Society,  gets  ready  for  a  ctmtua^ 
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(C-B-E,  D-G-S),  which  is  very  helpful  for 
checking  voltages  and  kKating  problems. 
The  bc)Hom  side  of  the  board  is  solder- 
masked  to  help  prevent  the  leading  cause 
of  kit-building  problems:  solder  bridges. 

One  of  die  aspects  I  appreciated  most 
about  the  kit  was  that  you  build  a  section  al 
a  time  and  liicn  test  it,  1  find  ihat  this  ap- 
proach maximizes  the  probabiUty  that  you 
will  be  successfuK  I  think  beginning  build- 
ers will  find  this  especitilly  helpful.  To 
help  even  further  in  making  building  this 
rig  a  uoily  enjoyable  experience,  the  parts 
for  each  section  are  packaged  separately. 

The  part  I  like  least  about  buiUiing  kits 
occurs  before  I  start  soldering.  This  is 
separating  out  and  labeling  the  parts* 
With  each  section  individually  pack- 
aged, I  fcuind  I  could  dump  the  parts  in  a 
small  plastic  container  and  then  easily 
pick  out  the  parts  as  I  needed  ihem.  The 
only  exception  to  this  is  the  ''band  pack," 
which  has  those  components  needed  to 
build  the  kit  for  each  of  the  bands. 

To  build  the  kit,  you  will  need  a  15-30 
watt  soldering  iron.  I  suggest  having 
some  desoldering  braid  around.  If  you 
put  a  part  in  the  wrong  spot  on  the 
board,  this  will  make  it  very  easy  to  re- 
move the  pan  without  damaging  the 
board  or  the  component.  To  align  and 
test  the  kit  you  will  need  minimal  test 
equipment,  a  VOM,  and  a  calibrated 
station  receiver  or  transceiver.  It  is 
helpful  to  have  a  frequency  counter, 
wailineler,  and  oscilloscope,  bui  ihcy 
^en*t  essential 

The  manual  is  great — cleiir  explana- 
tions of  component  markings  that  make 
it  easy  to  identify  them,  detailed  draw- 
ings for  component  identification,  and 
blowups  for  each  section  you  build.  The 
blowups  are  very  helpful.  There  are  also 
enlarged  diagrams  for  the  final  wiring 
sections,  I  really  appreciated  the  iwo- 
page  section  in  the  manual  that  gave  re- 
sistances and  voltages  for  the  transistors 
and  ICs.  1  found  the  directions  to  be 
complete  and  easy  to  follow.  I  had  no 
surprises  caused  by  the  manual. 

The  first  steps  for  building  the  kit 
tell  you  how  to  wind  the  toroids.  Some 
beginning  builders  gel  nervous  when 
they  first  encounter  this.  The  direc- 
tions will  lead  you  through  the  steps 
and  you  shouldn't  have  any  problems. 
Make  sure  while  building  that  you 
highlight  the  band  you  are  working 
with  so  that  you  wind  the  coils  for  the 
correct  one. 


Also,  be  careful  in  checking  the  "Band 
Table"  below  to  ensure  that  you  handle 
the  transformers  properly. 

Timing  Ranges 
80  meters      3.500-3.750 
40  meters      7.0{XK7.2(X) 
30  meters      1(1100-1(1135 
20  meters      14.000-14,070 

For  20  and  30  meters  you  will  be  re- 
quired to  break  a  small  internal  capacitor 
on  the  botiom  r^f  the  transformer  I  high- 
lighted the  information  for  the  band  I 
was  building  and  read  the  jnlbrmation 
twice  before  proceeding. 

After  winding  the  toroidal  coil,  you 
will  build  and  check  the  VFO.  You  next 
build  and  check  the  keying  circuit,  the 
RIT  circuit*  the  audio  amplifier,  and  then 
ihe  receiver 

Each  section  is  fairly  compact  and 
doesn*t  require  too  many  parts.  This  is 
helpful  for  the  beginner  as  well  as  the 
experienced  builder.  It  divides  the 
project  up  into  easily  managed  sections 
and  gives  the  builder  a  feelina  of  accom- 
plishmcni.  At  this  ptiint,  you  build  ihc 
optional  meter  circuit.  The  parts  arc  in- 
cluded with  the  kit  (1  chose  not  to  boild  it). 

You  next  proceed  to  the  transmitter 
section  and  then  test  it  wilhoul  the  fi- 
nal transistor  in  place.  Once  you  are 
confident  thai  the  transmit tcr  is  working 
correctly,  you  add  the  final  transistor. 

The  final  adjustments  involve  seuing 
the  BFO,  centering  the  RIT.  and  selling 
the  VFO  range.  Once  this  is  accom- 
plished, you  set  the  transmitter  level  and 
adjust  ihe  sidetone.  I  found  the  adjust- 
ments lo  be  very  straightforward  and 
easy  to  do.  If  you  have  apmblem  there  is  a 
page  on  troubleshooting  as  well  as  the  two 
pages  on  voltages  and  resistances. 

The  audio  filter  (API)  is  a  very  small 
board  with  a  low  parts  count  (17).  You 
can  select  the  filter  bandwidth  bv  select- 
ing  pairs  of  resistors.  Resistors  for  each 
bandwidth  are  provided.  The  two  band- 
widlhs  arc  750  Hi  and  650  Hz.  There  is 
also  a  set  of  resistors  for  changing  the 
audio  gain.  I  used  the  suggested  values 
and  am  very  pleased  with  the  results. 

On  the  20-mcier  version^  I  experi- 
mented with  all  the  values.  I  suggest  us- 
ing the  recorimicnded  values.  Once  you 
have  completely  checked  out  ihe  opera- 
tion of  the  rig,  go  ahead  and  expcrimcnL 

The  bottom  line  is  that  this  w^as  one  of 
the  most  fun  kits  I  have  had  the  pleasure 


to  build.  The  care  EMTECH  took  in 
planning  the  inslruciions  and  the  parts 
packaging  really  made  it  enjoyable. 

Operating  the  NW40 

After  1  assembled  and  aligned  the  rig, 
and  long  before  it  found  its  new  home  in 
a  stylish  case,  I  was  impressed  with  the 
receiver  Sitting  before  the  wooden  table 
of  my  workbench,  I  powered  up  the  rig 
on  It.  This  was  one  of  the  few  limes  I 
have  not  been  anxious  about  smoking 
parts.  Since  I  had  tested  each  section  as  I 
built,  I  was  confident  that  the  worst 
problems  I  might  encounter  would  be 
small.  On  power-up  with  no  antenna,  I 
was  still  pulling  in  signal  fairly  clearly.  I 
wrapped  the  board  with  all  the  controls 
hanging  off  it  and  brought  it  over  to  the 
operating  bench,  connected  my  antenna 
and  hooked  up  a  battery.  The  band  was 
pretty  noisy  so  I  turned  on  the  audio  fil- 
ler The  filter  does  a  great  job  in  cutting 
out  band  noise.  I  tuned  around  and  heard 
WQ4L,  I  was  able  to  work  John  in 
Mount  Vernon  VA.  I  then  worked  Am 
KK4VH,  in  Portsmouth  VA. 

I  needed  to  leave  the  project  for  a 
while.  The  day  before  Field  Day  I  got 
the  rig  in  the  case  and  it  was  ready  to  go. 
No  time  for  further  testing  before  the  big 
day.  For  Field  Day  I  hooked  up  a  G5RV 
between  two  trees  up  at  about  25  feet,  I 
hooked  the  NW40  to  my  little  LDG 
autotuner  and  a  4  Ah  gel  cell  and  my 
straight  key  (last  used  during  my  Novice 
days). 

I  had  no  problem  working  most  con- 
tacts, except  if  there  were  many  stations 
all  on  the  same  frequency.  The  receiver 
was  able  to  stand  up  to  the  crowded 
band,  and  with  the  bandwidth  set  at 
about  the  middle  position  I  found  that 
the  rig  really  held  its  own.  We  worked 
over  200  contacts  with  the  little  gem 
with  only  a  couple  of  operators  and  not 
much  operating  time  on  the  air.  We  blew 
away  the  remaining  club  workers  who 
were  operating  SSB  using  a  commercial 
100  watt  rig  and  resonant  dipoles.  Obvi- 
ously, the  NW40  is  a  quality  transceiver 
and  you  can  expect  to  get  plenty  of  use 
out  of  it  if  you  build  it  properly. 

For  $130,  including  the  audio  filter, 
case  kit^  and  shipping,  you  get  a  quality 
radio  that  is  fun  to  both  build  and  oper- 
ate. For  further  infonnation,  contact 
EMTECH,  3641 A  Preble  St.,  Bremerton 
WA  98312;  (360)  415-0804, 


NeHER  SnV  DIE 
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we  know  that  public  schools  tend  to  cost  at 
least  [wice  as  much  to  run  as  private  schools, 
so  let*s  not  consider  federal  or  siaie-mn  in- 
stitutions, I'm  suggesting  the  use  of  state- 
collected  money  to  pay  for  private  centers. 
The  old  voucher  system. 

But  who's  going  to  control  ihese  centers? 
Don't  we  need  state  accreditation,  complete 
with  more  state  inspectors  and  administra- 
tors? Absolutely  not  f  This  is  a  big  part  of  the 
problem  we  have  today,  and  certainly  is  not  a 
part  of  the  solution.  I  would  go  along  with 
the  state  setting  up  an  information  service, 
complete  with  a  newsletter  for  parents.  This 
group  would  inspect  the  centers  2uid  report 
on  them.  From  there  on  ti'd  be  up  to  the  par- 
ents to  take  action. 

If  1  were  doing  it  Fd  make  the  whoJe  op- 
eration self*funding  by  charging  for  adver- 
tising in  the  newsletter*  plus  charge  nomi- 
nally for  subscriptions.  Parents  unable  to  af- 
ford say  $10  a  year  for  a  newsletter  could 
read  it  in  their  local  libraries.  What  advertis- 
ers? How  about  the  makers  of  educational 
toys?  How  about  the  publishers  of  children*s 
books?  Children's  videos  and  cassettes? 
Children*s  clothes?  The  revenues  from  these 
firms  should  easiJy  support  investigative 
teams  to  visit  centers  and  report  on  them, 
plus  get  input  from  the  parents  who  take  the 
time  to  help  the  day-care  centers. 

Are  you  critical  of  me  for  thinking  in 
terms  of  publications  to  help  solve  prob- 
lems? Publications  happen  lo  be  one  of  the 
best  ways  of  distributing  information. 

I  tend  to  think  in  entrepreneurial  terms — 
of  making  publications  at  least  not  lose 
money.  I  believe  in  the  fundamentals  of  capi- 
talism. I  believe  in  making  our  state  govern- 
ments as  capitalistic  as  we  can  instead  of  try- 
ing to  run  them  on  the  socialistic  system,  which 
has  failed  in  every  country  where  it*s  been 
tried.  So  1  tend  to  want  lo  privati^  as  much  of 
our  federal,  state  and  local  govermnent  activi- 
ties as  possible.  They'll  cost  us  the  least  that 
way  and  we'll  lend  to  get  far  beuer  service. 

I  admit  that  the  capiialisiic  system  is  not 
working  well  with  Congress.  Gore  Vidal  isn't 
completely  wrong  in  his  esumaiion  that  the  inter- 
naiiona]  me^corporalions  and  big  unions  with 
their  lobbies  have  bought  our  government.  This 
situation  could  be  improved  with  a  publica- 
tion which  would  expose  which  members  of 
Congress  have  gotten  money  from  which 
lobbyists,  and  what  legislation  has  resulted. 
If  we  had  a  publication  which  informed  the 
public,  the  media,  and  potential  candidates 
on  these  matters,  it  might  act  as  a  deterrent. 

I  remember  when  US  News  did  an  exposi 
on  Senator  Bentsen,  showing  what  payoffs 
he'd  gotten  in  return  for  tax  breaks  for  large 
corporations.  The  formula  seemed  to  be 
about  one  dollar  in  his  kitty  for  every  thou- 
sand in  tax  breaks  he  was  able  to  put  through 
for  these  special  interests.  Just  the  kind  of  guy 
we  needed  for  vice  president,  right? 

The  information  is  public «  if  you  fight 
hard  enough  to  get  it.  So  let's  throw  the  light 
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3p«ctnjm  ElGCtronic  Piuducte 
introduces  the  wofkJ's  First 
hardheld  repeater  contf^oier. 
No  larger  ttian  mosi  hand- 
tiekj  ratios,  the  HRC-IOoon- 
vecis  a  single  or  dual-band 
ra4io  inlo  a  i\M  featured  sim- 
plex Of  dyplese  repeater  sys- 
tem .  Key  f eatu  res  of  ttieltflC- 


10  irtdude  voice  IDer.  OTMF 
ContmS  and  pixigmmn^nf , 
hang  and  tMne-out  timers,. 
Digital  Voice  Operated 
Squelch  (DVOS^"}.  tetemetry 
tont&s ,  and  pnvale  voice  mail 
sioL  $299  ^1^ 
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m  YEARS  OF  CMJAUTY  ANTENNAS 

SKYMA3TER  H.F.  KITS  FROM  S275.95 
PHE-TUNEO  KR QUADS  FROM  $39995 
Quad  Artennas  F^g^Ti  2  Through  M^Mt^^ff^ 

2  liETER  4  EL  PRE-TUNEO  S49.9S  +  SftH 
6  lyiETER  2  EL  PRE-TUNED  S69.&5  +  SAH 

BEST  Pn$C£S  on  OOuei-E  BRMDED  "DACBOW  AWrCHfiUROPE 

visit  our  new  web  site  http://www.qub&x.com 
Wnte  Or  Call  Fof  Free  Catalog 
2761  SATURN  ST.-C  BREA  CA  92621 
(714)577-9009   FAX  (714)  577-9124 
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Desert  Storm  Sol 
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Size  Mopeu  73  mamiAiS,  wckh£ 
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Box  50062  P^va  UT&46QS 


Order  HoiLinc 
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BIOELE  C  TRIFIER 

EXPOIMENTAL  MICRO-CURREI^fT  SUPPLY 

Now  FULLY  ASSEMBLEB  wjtii  bALleries  and 

FINE  SILVEE  (not  stainJeaa  steel)  eler^t^o^lea 

$89.50  +t2.50   S&H 
Beware   of  IMITATIONS! 

ALSO.., 

COLLOIDAL  SILVER   GENERATORS 

ZAP?ERS,   SILVER  ELSCTRODES.   SEMl-KlTS.   etc. 

send   SASE   for  mformation 
On   the   WEB;      wwwjftf^w^om^caiii/'- th&mil/ 


To  orif*r,  mtnd  CMECK  or  MONEY  0H1>ER  to: 

THOMAS  MILLER.   WA8Y1CN 

314   South   9 til  Street 

Richmond,   IN   47374 

?e4**/PAX  (7ft5j  962-350a     tbomil^iafix^om.com 
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HumiKT  44  on  four  Feedback  card 


Specirl  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  February  1998  issue,  we  should  receive  it  by  November 
30.  Provide  a  clear,  concise  summary  of  the  essential  details 
at)Out  your  Special  Fvent 


146-52  simplex.  Register  for  VE 
exains  at  3  a.m.;  testing  starts  at  9 
a.m.  No  walk'ins  after  9  a.m.  Bring 
Qrtgina[  license  plus  2  copies,  and  a 
plioto  ID.  For  more  exam  info, 
contact  Larry  Siebers  KD9fA,  (414) 
757-1167.  Nearby  lodging, 

NOV  8 

MOTCTGOMERY  AL  The  Montgomeiy 
ARC  wi  host  the  1 997  Alabama  AR  R  L 
State  Convention  and  the  2Q\\\ 
annual  Montgomery  Hamfest  and 
Computef  Show  in  Garrett  Coliseum 
at  the  South  Alabama  State  Fair 
grounds  located  on  Federal  Drive  in 
the  NE  section  of  historic  Montgomery. 
Adm,  $5,  free  parking,  all  indoors 
Including  the  ftea  market.  Setup  3 
p.m.-8  p.m.  Fri,,  Nov.  7th;  and  6 
a.m. -7:30  a.m..  Sat.,  Nov,  Sth. 
Doors  open  lo  the  public  8  a,m,^ 
p.m.CST  VE  exannsonsite  beginning 
at  8  a.m.  Bring  ohgmal  and  a  copy 
of  your  current  license,  picture  ID 
and  $3.  Talk-in  on  146.24/84,  call 
W4AR  Rag-chew  146.32/. 92  (with 
phone  patch,  *up/#down),  147-78/ 
.18,  and  449.50/444.50.  Flea  market 
reservations  are  encouraged.  Kickoff 
banquet  Fri.  evening  at  Bonnie 
Crest  Country  Club,  with  ARRL 
national  staffer  Rick  Palm  K1CE. 
Contact  Pany  at  (334}  567-7195,  or 
E-mail  to  [prolan  0juno, com]  for 
reservations.  ARRL  QSL  card 
verification  for  all  awards  (WAS, 
DXCC,  etc.)  on  site.  For  more  info 
or  tabfe  reservations,  write  to 
Hamfest  Committee,  c/o  2141 
Edinburgh  Dr.,  Montgomery  AL 
38116-1373:  or  phone  Phil  at  (334) 
272-7980  after  5  p,m.  Fax  (334)  365- 
0558:  or  E-Mail  {WB403^^world 
net.att.net}, 

NOV  1 5-1  e 

FORT  WAYNE,  IN  The  Fort  Wayne 
Hamfest  &  Computer  Expo  {including 
the  Indiana  ARRL  Convention}, 
sponsored  by  the  Allen  County 
Amateur  Radio  Technical  Soc  will 
be  held  at  the  Allen  County  War 
Ct.,  Appleton  Wf  54 9 id;  Attn:  Chad  j  Memortat  Coliseum  and  Exposilioil 
Pennings  N9PRC.  Hamfest  Chairman;  C enter,  at  th e  co  m er  of  I nd ia na  930 
TeL  (414)  993-0485.  Talk-in  on      (Coliseum  Blvd.)  and  Parnell  Ave. 
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NOVI 

ENID,  OK  The  Enid  Hamfest  Group 
wiU  sponsor  the  Enid  Hamfest.  8 
a.m.-5  p.m.  at  the  Garfield  County 
Fairgrounds  (Hoover  BIdg.),  at 
Oxford  ^  4th  Streets.  Adm.  $2; 
tables  $1  each.  VE  Exams  at  1  p.m. 
Free  covered  dish  banquet  at  7  p.m, 
Contact  Tom  Worth  NSLWT,  (405) 
233-8473  or  Fred  Self  ridge  N5QJX, 
(405)  242-3551.  Talk-in  on  147. 1 5(+) 
and  444.40(+). 

MILWAUKEE,  WI  The  Milwaukee 
Repeater  Club  will  sponsor  the  13th 
annual  "6-91  Friendly  Fesf  8  a.m.- 
1  p-m.  at  the  Waukesha  County 
Expo  Center  Arena  Forum,  N1 
W24848  Northview  Rd..  in  Waukesha 
WL  Setup  at  5:30  a.m.  Tickets  S5: 
4'  tat>les  S5-  Please  call  BurtN9VBt, 
(414)  328-0535.  Send  SASE  with 
payment  to  The  Milwaukee  Repeater 
Club,  P.O.  Box  2123,  Mitwaukee  Wt 
53201.  Web{http://www.ex&^)c.(xm/ 
^mfc/friendtyfeslhtm).  On-site  VE 
exams-  Talk-in  or  146.91  (-)  (The 
Friendly  Repeater),  and  on  146.52. 

WATERFORD,  CT  The  Tri-City 
ARC  of  Groton  CT  will  host  its  7th 
annual  Fall  Auciion  at  the  Senior 
Citizens  Center.  Waterford  Municipal 
Complex  (Rt.  85,  south  of  Exit  77 
of  1-395.  or  north  of  Exit  82  of  I- 
95).  Setup  starts  at  9  a.m.  The 
auction  will  be  held  from  10  a.m. 
until  sold  out.  Adm.  is  Jree  and  food 
will  be  available.  Wheelchair 
access.  Bring  your  equipment  to  be 
auctioned.  Talk-in  on  146.37/.97 
rpir  For  more  info  call  KA1BB  at 
(860)  739-8016. 

NOV  2 

KAUKAUNA,  WI  The  Fox  Cities 
ARC  annual  Hamfest  will  be  hekj  at 
the  Starlite  Club,  comers  of  Hwy  55 
and  Cty.  Road  11.  Advance  tickets 
$4  each,  8'  tables $8  each.  You  must 
buy  an  adm.  ticket  it  you  pre- 
register  Send  check  or  money  order 
payable  to  FCARC,  1912  Russet 


Doors  open  for  deader  setup  Fri. 
eve.  and  Sat.  morning.  Open  to  the 
public  9  a.m.-4  p.m.  on  Sat,  and  9 
a,m,-3  p.m.  on  Sun.  Features 
include:  Flea  market,  new  and  used 
radios,  computer  and  genera! 
electronics,  forums,  meetings;  with 
VE  exams  on  SaL  Coliseum 
parking  Is  S2  per  vehicle.  Adm.  S5 
(children  under  12  free  with  an 
adult).  No  advance  ticket  sales. 
Talk-in  on  146.S8(-).  Tables  are 
available  for  SI  5  each  (flea  market) 
and  S30  (premium).  Electricity  S25 
per  vendor  To  order  tables  or 
request  info,  send  an  BASE  to 
ACARTS,  P.O.  Box  10342,  Fort 
Wayne  IN  46851.  For  genera!  info, 
call  Doug  Jones.  (219)  484-1314; 
or  for  table  fnfo  cafi  Bii!  Anders, 
(219)483-8163. 

MOV  21-22 

OCEAN  SPRINGS,  MS  Tfie  West 
Jackson  County  ARC  will  hold  its 
annual  Hamfesl/Swapfest  at  the 
Latimer  Community  Center  north  of 
Ocean  Springs.  The  hamfest  will  be 
open  10  the  general  public  4:30 
p.m.-9  p.m.  on  the  21st;  and  8 
a.m.-3  p.m.  on  the  22nd.  Adm.  is 
S2  per  adult,  or  S4  for  an  entire 
family.  The  Latimer  Community 
Center  is  located  approx.  4  miles 
rK)rth  of  1-10  exil  50.  Ample  parking 
is  available  at  the  Community 
Center  Completely  self-contained 
RVs  may  park  overnight.  There  are 
several  motets  in  the  vicinity  of  Exit 
50.  8"  sales/swap  tables  $5  each. 
Advance  deposits  are  required  for 
safes  table  reservations.  Talk-in  on 
145. 110  MHz  (-600).  The  frequency 
will  be  manned  from  12  noon  on  the 
21st  until  the  hamfest  ends  on  the 
22nd  Contact  Harry  f^4cLemore 
KQ4AK  (601)  872-0732,  or  Stan 
Hecker  N5SP,  (601)  875-0222. 
Send  written  Gorfespondence 
regarding  the  hamfest  to  West 
Jackson  County  ARC,  fnc.,  P.O. 
Box  1822,  Ocean  Springs  MS 
39564. 

NOV  22 

NEWTONVILLE,  MA  TheWatlham 
ARA  and  the  1200  Radio  Club  wiil 
co-sponsof  an  Amateur  Radio  and 
Electronics  Auction*  11  a.m.-4 
p.m.  at  Newton  Masonic  Hall.  2nd 
floor  460  Newtonville  Ave.,  at  the 
comer  of  Walnut  St.  jn  Newtonviite 
MA.  Adm.  $2.  Free  parking  in  the 
municipal  lot  across  Walnut  St. 
Please  do  not  park  in  the  lot  next 
to  the  Masonic  Hallt  nor  in  the  Star 
Market  parking  lot.  If  you  are 
selling,  please  label  your  equip, 
with  a  brief  description  and  state 
Its  condition,  include  your  call  and 


name  on  the  labeL  Bag  small 
iiems.  Don't  bring  junk  (TVs.  boat 
anchors,  non-electronic  items, 
etc.)  Commission  1 5%;  St  minimum: 
$30  maximum;  SO  for  owner  buy- 
back.  For  more  info,  contact  Eiiot 
Mayer  W1MJ  at  (508)  664-0773;  E- 
mail [wlmj^amsat.orgl  Check  the 
auction  Web  page  at  [http:// 
ourworld.comQUserve.com/ 
homepages/emayer/auction.hlm}. 
Talk-in  on  the  146.64(-)  WaUham 
rpir.  WARA  and  1200  RC  thank 
the  Newton  Masonic  Associates 
for  the  use  of  their  fine  facility. 

DEC? 

HAZEL  PARK,  Ml  The  Hazel  Park 
ARC  wilt  hold  their  32nd  annuai 
Swap  and  Shop  8  a.m.-2  p.m.,  at 
Hazel  Park  High  School,  23400 
Hughes  St,,  Hazel  Park  ML  General 
adm.  $5  advance  or  at  the  door. 
Tables  S14  each.  Reservations 
must  be  received  with  check,  no 
reservations  by  phone.  Plenty  of  free 
partying.  Talk-in  on  146.64(-)  (DART). 
Swap  info,  lables,  and  ticket 
reservations  to  HPARC,  Box  363, 
Hazel  Park  Ml  46030, 

JAN  17 

ST  JOSEPH,  MO  The  8th  annual 
Northwest  Missouri  Winter  Hamfest 
will  be  held  on  Jan  17th,  1996,  9 
a.m. -4  p.m.  at  the  Ramada  Inn  in 
St.  Joseph  MO.  with  specjal  room 
rates  for  Hamfest  participants.  The 
event  is  being  co-sponsored  by  the 
Missouri  Valfey  ARC.  Green-Hills 
ARC  and  Ray-Clay  ARC.  The  motel 
Is  located  at  1-29  and  Frederick  Ave. 
(exit  47  on  I  29}.  Talk-in  on  146.85 
and  444,925.  VE  exams,  major 
exhibitors  and  flea  market  all 
indoors.  Free  parking.  Advance 
tickets  $2  ea.  or  3/S5:  at  the  door 
S3  ea,  or  2/S5.  Pre-reg,  requests 
received  after  Jan,  8th  will  be  held 
at  the  door.  Swap  tables  S9  ea.  first 
2  tables.  Commercial  exhibitors 
weicome.  Write  for  details  to 
Northwest  Missouri  Winter  Hamfest, 
c/o  Gay  ten  Pearson  WBOW,  1210 
Midyett  Road,  St>  Joseph  MO 
64506. 


SPECIAL  EVENT  STATIONS 

OCT  28-NOV  2 

ST  CHARLES,  IL  Unity  Lodge  #48 
AF  &  AM  of  St,  Charles,  IL  will 
operate  N9FWM  0100  UTC  Oct. 
28th-2300  UTC  Nov.  2nd,  to 
celebrate  their  150th  year.  N9FWM 
will  operate  SSB  alternately  on 
28.400,  14.250,  7J50  and  3.980. 


r 


I 


For  a  certificate,  sand  QSL  and  a  9' 
X  12"  SASE  for  unfolded  or  #10 

SASE  for  folded,  to  N9FWM, 
38W248  Joan  Dr.,  St.  Charles  iL 
60175  USA. 

OCT  31 -WO VI 

BREVARD,  NC  TheTranslyvania 
County  ARC  (KE4ZiS)  will 
sponsor  their  9th  annual 
"Halloween  Fesf  at  the  Devil's 
Courthouse,  located  on  the 
famous  Blue  Ridge  Parkway  in 
Brevard.  The  station  wiM  be  on  the 
air  1800  GMT  Oct.  31st-0200 
GMT  Nov.  1st,  Frequencies: 
7.237.  14.295.  21.305,  28.335. 
146.25  MHz  (+/- 10  NHz  for  QRM). 
Certificate  available  with  large 
SASE  to  TCARa  P-O.  Box  643, 
Brevard  NC  28712  USA. 

NOV  4-11 

GUELPH,  ONTARIO,  CANADA 

The  Guelph  ARC  will  operate  VG3W 
from  the  birthplace  of  Col.  John 
McCrea,  WWl  surgeon  and  poet, 
author  of  tn  Fianders  Fields.  Local 
school  children  may  use  the  station 
to  send  messages  of  peace  and 
goodwill.  Operation  witi  be  from 
1400Z-21002  Nov,  4th  to  Nov.  11th, 
on  80  meters  and  6  meters.  For  a 
QSL.  send  QSL  and  SASE  to  Scoff 
W.  Smith,  29B  Elizabeth  St.,  Guelph, 
ON,  Canada  N1E2XZ 

DEC  12-13 

BETHLEHEM,  IN  The  Clark  County 
ARC  will  operate  W9WWI.  1500Z 
Dec.  12th-2200Z  Dec.  13th  in 
celebration  of  the  Christmas 
Season.  Operation  will  be  on 
General  75. 40  and  20  meters.  QSL 
with  an  SASE  for  a  certificate, 
to  CCARC,  1805  E.  8th  St., 
Jenersonviile  IN  47130  USA, 

JAN  10-11 

1998  HUNTING  LIONS  IN  THE  AIR 
CONTEST  The  26th  annual  Hunting 
Lions  in  the  Air  Contest  will  take  place 
0900  UTC  Sat..  Jan.  IOth-2100  UTC 
Sun.»  Jan.  11tti,  with  the  objective 
to  create  and  foster  a  spirit  of 
international  underslanding  and 
cooperation  among  amateurs 
and  Lfons,  through  worldwide 
communication.  The  contest  is  to 
commemorate  the  birthday  of  the 
founder  of  Lion  ism,  Melvrn  Jones, 
bom  at  FL  Thomas  AZ.  USA,  on  Jan, 
13th,  1879.  Opemtors  inlerested  in 
additionaf  info  regarding  this  contest 
should  write  to  Contest  Committee, 
Uons  Club  Ren,  Box  106,  642  23 
Hen,  Sweden.  E-ma^  fQomn.blumen 
^ht^swipnet.se}. 


Neder  srv  die 

Continued  from  page  43 

of  day  on  these  things.  I  can'i 
think  of  any  advertisers  for  such  a 
publication,  but  I'll  bctil  could  eas- 
ily make  a  prDtil  just  on  subscrip- 
tions, A  couple  thousand  newspa- 
pers would  want  it,  plus  who 
knows  how  many  potential  Con- 
gressmen interested  in  upsetting 
incumbenis.  Ii  should  sell  well. 

Ii  would  be  interesting  to 
show  how  mucti  foolish  legisla- 
tion Waxman  (Hollywood)  has 
introduced  to  suppon  the  movie 
and  record  industries*  giant  cor- 
porations. And  also  how  much 
Gore  (Nashville),  while  a  sena- 
tor, proposed  for  the  record  in- 
dustry. As  the  Washington  insid- 
ers keep  telling  us.  it's  so  much 
worse  than  you  think*  that  you 
can't  even  imagine  how  bad  it  is. 
Having  t>ecn  deeply  involved 
with  the  record  industry,  I  had  a 
first  hand  opportunity  to  waich  the 
sleazy  work  done  by  Waxman  and 
Gore.  Yes,  I  was  down  there  in 
Washington,  testifying  fruitlessly 
before  Congressional  hearings. 

The  bottom  tine  is  that  I  pro- 
pose we  plan  to  pay  for  pfc-school 
education  by  having  oiir  states 
collect  the  money  and  make  it 
available  in  voucher  form  for  par- 
ents. If  we  manage  lo  keep  the 
state  and  federal  governments 
out  of  running  or  controlling  the 
schools  weMl  keep  our  costs  lo  a 
minimum.  Vd  like  to  see  the  slates 
organize  a  profit-making  informa- 
tion publication  for  parents  as  the 
controlling  system. 

How  we  should  collect  the 
money  for  this  is  another  story,  I 
have  some  ideas  on  this,  but  this 
isn't  the  best  place  io  go  into  the 
details.  That's  a  whole  'nother 
story  in  itself.  Do  wc  want  an  in- 
come tax,  property  taxes,  sales 
taxes,  or  what?  Each  has  pluses 
and  minuses.  And  since  most  tax 
approaches  have  aims  other  than 
just  plain  revenue  collecting, 
that'll  be  an  interesting  subject 
to  discuss. 

Mea  Culpa 

I  hope  the  above  will  help 
some  of  you.  Oh,  how  I  wish  Vd 
known  about  all  this  before  I  had 
my  children.  They  could  have 
turned  out  a  lot  different,  Alas, 
becoming  a  parent  is  both  fun 
and  easy,  with  no  knowledge  or 
licensing  required.  Our  schools 
don*t  teach  our  kids  about  hav- 
ing  kids,  and  finding  the  right 
books  is  very  difficult.  Please 
Continued  on  page  70 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

*  Stuck  Microphones 

•  Cable  TV  Leaks 

«  Jammed  Repeaters  & 
Cell  Sites 


Models  available  with 
computer  interface, 
synthesized  speech, 
for  fixed  or  mobile 
use,  covering  50  MHz 
to  1  GHz.  Call  or  fax 
for  details 
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CIRCLE  13  on  READER  SERVICE  CARD 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  1 5  ff .  of  antennae  at  70  mph! 
Tri-Ex  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers.         CAil 
All  towers  are  compiete  with       OR  WWfE 
rigid  concrete  base  mount       fOftA  ffiff 

CAJAlOGm 
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MasterCard 

-   V   ^ 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  Vlsalta,  CA  93^1 

Where  engineering  and  quality  comB  first! 


f 


<- 
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TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


CIRCLE  ^  ON  READER  SERVICE  CARD 


Number  4B  Oft  your  F^eOb&ck  cartf 


A  Baycom-Style  HF  PSK  Modem 


Build  a  packer  modem  from  scratch. 


Austen  Harris  VK4TN 
c/o  Gold  Coast  Amateur  Radio  Society,  Inc, 

P.O.  Box  588 
Southport  OLD  4215 

Australia 


PSK  packet?  Whiil  ihe  hell  is  PSK 
packet,  you  mighl  ask?  Well,  for  a 
siail,  PSK  siands  for  Phase  Shift 
Keying.  PSK  has  quite  a  fol  going  for  \t 
especially  when  you  want  lo  run  high- 
speed tralTic  on  a  reliable  patti.  t2()n 
baud  on  HF  isn't  a  problem  at  ail.  Faster 
baud  rales  are  quite  pi>ssihfe. 

Our  first  introductit>n  to  PSK  puckel 
came  about  when  the  QDG  (Queensland 
Digital  Group)  asked  us  to  consider  set- 
ling  up  a  PSK  link  lo  VK7  a^  a  incssagc 
forward  sialion.  As  VK4W1G  BBS  had 
been  set  up  as  a  club  BBS  within  our  club 
roonis.  it  was  thi>ughi  that  wc  would  be 
able  lt>  draw  upon  our  resources  to  make 
the  link  a  going  thing. 

A  subcommittee  was  Ibrmed  to  inves- 
tigate the  possibility  oi  such  a  setup-  A 
crystal -locked  transceiver  was  lent  to  the 
club  by  Bd  VK4JEN  for  our  tests  on  14 
MHz.  A  TNC,  modified  for  PSK  use, 
was  sent  down  from  QDG  for  our  test. 

OK.  \\hat  have  wc  got?  we  asked  our- 
selves. Not  knowing  a  thing  about  PSK 
packet  we  hud  a  lot  of  questions  to  ask. 
The  thing  that  stood  out  the  miJSl  was  the 
fact  thai  not  too  many  others  re  all)  un- 
dersltx>d  PSK  either.  Wc  were  faced  with 
a  steep  learning  curve»  to  say  the  least! 
Then  along  came  Doug  VK4ZDR.  He  had 
been  instrumental  in  setting  up  the  PSK 

radio  links  for  NASA  during  the  '60s  and  ' 

46  73  Amateur  Radio  Today  •  November  1997 


'7()s,  and  he  is  a  member  of  our  club.  He  is 
iilso  a  co-sysop  for  our  BBS  VK4W1G. 

Our  resources  had  grown  at  a  great 
rale.  All  we  had  lo  do  was  put  il  to- 
gether— when  it  all  went  sour,  Wc  did 
put  the  setup  together  after  wc  were  able 
to  find  out  tthai  frequency  lo  set  the  rig 
on,  Peter  VK4XPD  got  hold  of  a  crystal 
thai  would  let  us  work  the  frequency  and 
lune  the  rig  to  it.  The  c^jmniands  tor  the 
TNC  were  finally  sorted  out,  and  after  a 
couple  of  weeks  wc  finally  connected  lo 
VK7BBS.  We  thought  wc  had  it  made.  A 
few  more  tesis  were  done  and  then  disaster 
.,.lhc  TNC  died! 

What  to  do  nt>w?  we  asked  ourselves. 
We  didnM  have  another  TNC  modified 
tor  PSK  use.  What  do  wc  have  to  do  to 
modify  another  TNC?  Then  we  came 
across  the  G3RUH  design  for  a  PSK  mo- 
dem used  for  satellite  use  in  conjunction 
with  i\  TNC,  which  turns  out  to  be  the  ba- 
sic setup  in  tl^  TNC  we  had.  A  copy  of  the 
G3RUH  mt^cin  setup  was  given  to  all 
concerned  to  evaluate  whether  we  could 
use  it  with  any  other  TNC.  Our  options 
were  diminishing  at  diis  stage. 

As  VK4WIG  was  running  with 
Baycom-Style  modems  at  the  time,  wc 
considered  thai  there  wasn't  a  great 
need  to  persist  with  a  TNC-based  PSK 
setup.  Now  we  had  our  work  lo  do.  lo 
design  a  Baycom-style  PSK  modem  that 


would  run  into  an  FBB-bascd  BBS  akmg 
with  the  other  trnxtcms  ala^iidy  in  use. 

The  basic  concept  for  the  design  re- 
volved around  the  G3RUH  design,  but 
utilizing  the  principles  as  if  it  were  a 
Bay  com  nH>dem  feeding  the  computer. 
The  original  design  simply  replaced  ihe 
TCM3105  chip  pins  as  in  a  Baycom 
modem  setup.  A  PCB  was  laid  out  lo  in- 
clude the  basic  G3RLJH  design  for  his  ter- 
restrial use  and  feed  into  a  Baycom 
board.  Initial  tests  were  done  on  2m  be- 
tween our  two  local  stations,  VK4A0C 
and  VK4TN.  After  we  sorted  out  the  fil- 
ier  restrictions  that  the  rigs  imposed  upon 
us,  it  worked  oui  well. 

The  next  step  itH>k  a  while  to  finalize. 
As  we  had  found  out  quite  a  wtiile  ago» 


Photo  A.  Top  r/Vir  shows  handy  size  of  PSK 
I  Modem. 
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Fig.  /,  Schemaric  diagram  of  the  Baytom-siyie  HF  PSK  Modem, 


the  original  Baycom  modem  fed  the  com- 
puler  via  a  74HC()4  chip,  which  meanl  a 
pseudo  RS-232  level  was  presented  to 
the  serial  port.  This  caused  problems 
with  reliable  operation.  We  are  at  present 
driving  our  serial  port  via  MAX232  chips 
which  deliver  a  standard  RS-232  level — 
no  more  problems! 

The  next  problem  to  overcome  was  to 
provide  a  stable  15Q0  Hz  TTL  level  signal 
to  feed  the  TX  modulator  as  described  in 
G3RUH's  article.  He  had  suggested  that  a 
fii!queiKy  sooKwheie  between  1400  Hz 
and  1600  Hz  would  do  the  job,  Our  selec- 
tion seemed  to  work  oui  quite  well,  but  it 


drifted.  That  problem  was  solved  by  the 
iritroduclion  of  a  low -drift  capacitor  in 
the  cincuiL  A  .01  pF  J  polyester  with  a 
1 20  ppm/deg  C  vvas  our  choice.  All  our 
tests  on  the  oscillator  have  shown  a  high 
degree  of  slabiijly,  running  weeks  at  a 
time  with  a  1  Hz  drift. 

We  also  required  a  timeout  circuit  to 
be  incorporated  with  the  design  and  the 
two  spare  inverters  within  the  MAX232 
were  press^  into  operation  for  that.  TX 
and  RX  LEDs  were  also  required.  The 
TX  LED  wasn't  a  problem  at  all,  but  the 
RX  LED  required  a  bit  of  thought.  Ii  fi- 
nally turned  out  to  be  the  ''Lock"  indicator 
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LED  in  G3RUH's  setup. 

A  prototype  PCB  was  laid  out  and 
built.  Tests  carried  out  provided  instant 
success  w  iih  connections  to  VK7,  VKl, 
VK5  ami  VK4  stations. 

Circuit  description 

The  circuit  can  be  broken  down  into 
five  parts  consisting  of: 

1.  The  TX  ntodulalor 

2.  The  RX  demodulator 

3.  The  timeout  and  PTT  circuit. 

4.  The  RX  LED  circuit. 

5.  The  power  supply. 
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Fig.  2.  Parts  placement  diagram  for  the  PSK  modem. 


TX  modulator 

The  data  fiDm  the  compuier  is  fed  to  a 
MAX232  gate  which  iiwcris  and  ^ets  an 
RS-232  level  in  case  of  long  leads*  This 
in  turn  is  fed  to  the  4070  exclusivc- 
ORed  gate.  The  oulpui  of  ihai  gale  feeds 
another  4070  gate  which  is  also  fed  hy 
our  1500  Hz  oscillator.  The  output  of 
this  gate  is  the  result  of  our  comhinaiion 
and  is  coupled  lo  the  attdto  input  of  the 
radio.  What  we  hu\  e  a:i  a  result  is  PSK- 
modulated  audio.  The  level  of  audio  is 
set  with  VR2  and  ihe  1500  Hz  is  set  via 
VRI  and  tested  on  TP2.  Please  note  thai 
C5   is   a   high-siabilitj-lype   polyester. 


Photo  H.  Frcmi  panel  vivw, 
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c.g./T"  (120  ppm/deg.  C.)  or  beiicr, 
RX  demodulator 

Apart  froni  our  inclusion  of  a  MAX232 
gate,  this  is  pan  of  the  circuit  thai  G3RUH 
described  for  his  JAS-1  satellite  niodein. 
It's  extremely  easy  to  set  up— ull  you  have 
lo  do  is  adjust  VR3  to  obtain  a  1 5(X)  Hz 
signal  on  TPl .  You  can  chtx)sc  two  band- 
width sellings.  20  Hz  and  100  Hz.  We  have 
found  100  Hz  to  be  the  best  so  far.  Please 
note  thai  C17  should  be  a  polystyrene. 

Timeout  and  PTT  circuit 

Because  we  wanted  to  include  a  TX 
timeout  circuit,  we  had  to  decide  which 
chip  to  use.  Because  of  board  location, 
the  MAX232  spare  gates  won  ihe  job. 
CI6  and  the  internal  pull-up  resistt>r  in 
the  gale  SCI  the  thiieoul  to  approxiinalely 
22  seconds.  A  simple  NPN  transistor  is 
used  to  switch  our  PTT  line  LOW  as  well 
as  drive  an  LED  as  the  TX  indicator. 

RX  LED  circuit 

This  part  of  the  project  was  once  again 
described  in  G3RUH  s  satellile  modem. 
bui  as  a  lock  indicator.  The  only  thin^  thai 
has  changed  is  the  value  of  R15  IVom  a 
750  k  lo  a  680  k.  ll  gave  a  better  indicmion 
of  LOCK  when  using  this  mt>dcm  on  HF. 


A1 
A2 
A3 


A4 


C1 

C2.  C3. 
C6,  C7 

C4.  C8 

C5 

C9-C13 

C14,  C15 

C16 

C17 

C18-C23 

D1 

D2,  D3 

IC1 ,  IC6 

IC2 

IC3 

IC4 

iC5 

IC7 

IC8 

IC9 

R1,  R2. 
R13 

R3 

R4 

R5,  R14 

R6.  R9 

R7 

R12 


Parts  List 

5  pin  DIN 

DB9/F 

IDC2  2-way  header 
pin 

IDC4  4-way  iieader 
pin 

.0022  fiF  Mylar™  or 
polyester 

.01  (iF  Mylar  or 
polyester 

.10  |jF  Mylar  or 
polyester 

.01  \lP  J  polyester 

10  |iF  tantalum 

47  j.iF  electrolytic 

220  ^F  electrolytic 

560  pF  polystyrene 

.10  LiF  monolittiic  or 
disc  ceramic 

1N4002 

1N914 

4070 

4049 

40161 

4046 

4015 

TL084 

MAX232 

7805 

100  k 


390  k 
22  k 
47  k 
27  k 
4.7  k 
470  k 


(Parts  List  Continues) 


Fig.  3,  PSK  Modem  dvcu'n  hoard  fayoiit\  componenf  skh  vk\\\ 


Power  supply 

12  VDC  is  used  lo  feed  ihe  mtxJeni,  bui 
we  did  have  to  provide  5  VDC  and  6  VDC 
as  well.  A  ihree-ienninal  5  V  regukiEor  has 
been  employed,  along  with  a  simple  resis- 
iix  divider  U)  obtain  the  6  V  line  Ti Jial  cuiTcni 
consumption  is  well  under  KM)  mA. 


Parts  List  (continued) 

R10  1  M 

R15  680  k 

me  15  k 

R17,  R18       1.5  k 


'  R19 
R20 
T1,T2 
VR1 
VR2 
VR3 


270  k 
15  k 
BC548 
10  k  multiturn 
200  k  multiturn 
1  M  multiturn 
All  resistors  1/4  W 


Table  1.  Total  couiponenrs  =  64. 


Please  note  that  a  well-regulated  supply 

should  be  used. 

Canstructian 

To  keep  the  project  as  neat  as  possible. 
the  whole  unit  has  been  laid  out  on  a 
PCB  lo  fit  in  a  standard  kit-size  box 
available  at  most  electronic  stores.  The 
only  components  not  mounted  on  the 
PCB  are  the  LEDs,  power  inpul  socket, 
and  an  ON/OFF  switch.  We  decided  to  use 
IC  sockets  in  our  first  unit,  but  they  aren't 
necessary  if  you  wish  to  oniit  them.  They 
can  save  you  a  feu  problems,  though,  if 
yuu  happen  to  have  done  something 
wrong  when  loading  the  hoard! 

Remember  to  check  yuur  voltages 
around  ihe  board  first  before  loading  the 
ICs.  Double-check  the  IC  layoul  (e.g,, 
location  of  pins).  Make  sure  you  use  a 
high-stability  cap  for  C5  in  the  15U0  Ul 
oscillator  The  higher  the  stability,  the 
better.  Use  multiturn  pots  lo  make  the 
setup  dead  easy  and  save  a  few  follicles 
from  hitting  the  IIool  Also  remember  lo 
put  the  jumpers  onto  the  hoard  first. 
There  is  one  jumper  required  to  go  under 
the  40161  which  can  be  missed  out- 
Alignment 

You  will  need  access  to  a  frequency 
couuier  for  the  setup  of  the  modetii. 


First,  set  TP2  to  1500  Hz  by  adjusting 
VRL  Next,  sei  TPl  lo  1500  Hi  by  ad- 
justing VR3.  VR2  is  set  about  halfway 
for  the  TX  audio  input  and  can  be  ad- 
justed to  suit  the  rig  being  used.  The 
RX  audio  input  can  be  fed  straight  out 
of  any  SSB  transceiver  extension 
speaker  output.  Tune  in  lo  a  PSK  sta- 
tion until  you  see  the  RX  LED  on  the 
modem  light.  You  may  find  that  on 
some  transceivers  the  signal  has  to  be 
fairly  strong  before  you  resolve  any- 
thing at  alL  It  is  possible  ihar  the  audio 
filters  after  the  product  detector  are  caus- 
ing Ihe  problem.  In  that  case,  a  simple 
lap^iff  prior  lo  the  prtxlucl  deicctor  with 
a  small  anip  may  be  in  order.  Most  com- 
mercial rigs  used  for  data  do  this,  1  am  us« 
ing  a  Yaesu  FT- 102  at  my  QTH  on  14 
MHz  w  iih  a  tap-off  from  the  product  de- 
tector to  an  exiemal  jack.  Austen  (Ausie) 
VK4TN  uses  a  TS-  520S  with  an  external 
speaker  jack  as  his  RX  audio  source. 

Comments 

This  payecE  has  been  a  chaUcnge  to  all  of 
us  here  at  the  Gold  Coast  Radio  Club  in- 
volved in  packet  and  general  RF'  tech- 
niques. One  thing  that  has  stood  out 
during  Lhe  development  of  the  project  has 
been  the  spirit  of  amatjeur  radio,  and  the 
helpfulness  of  the  members  that  were  inter- 
ested.  Wc  pcr^inally  would  like  tt>  give 
credit  to  thc^^e  wtio  pailicipalcd  in  the 
project.  Thanks,  guys! 

PC  hoards  for  the  HF  PSK  Modem  are 
available  at  a  cost  of  $45  AUS  or  $36  US, 
The  tx>ards  are  professionally  made  and  of 
a  high  quality.  Postage  is  included  for  Aus* 
tralia:  add  55  AUS  or  S4  US  for  overseas. 
All  inquiries  should  be  sent  to:  Gold  Coast 
Amateur  Radio  Society,  Inc.,  FO.  Box 
588,  Southport,  QLD  4215.  Australia. 
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Builder's  potpourri 

One  of  my  passions  for  manyt 
many  years  has  been  building 
eiecironics  projecis,  Alihough  I 
have  several  types  of  circuit  mod- 
eling software  ihai  allows  mc  to 
scope  things  out  before  going  to 
the  bench.  1 55till  like  lo  do  a  little 
experimeniing  (''cut  'n'  try")  on 
the  workbench.  Of  course,  ihe 
software  allows  me  to  get  closer 
to  the  goal,  but  I  still  like  to  lieut 
up  the  old  soldering  iron.  This 
niimth.  let's  Hike  a  look  at  some 
issues  that  affect  amateur  el ectronic 
and  radio  constructors ..,  especially 
those  who  do  radio  frequency  (RFj 
projecis. 

Mounting  printed  circuit 
boards 

Mosi  projects  today  aie  built  on 
either  perforated  circtiil  board 
ipcrtlnoard)  or  printed  circuit 
l>oards  (let's  caJl  both  "  PCB"), 
For  most  projects  1  use  #4*40 
sized  screws  to  hold  the  PCB  to 
the  chassis.  For  larger  boards,  or 
where  heavy  components  arc 
mounted  on  the  board,  it  may  be 
wise  to  use  #6-32  hardware .  Or 
alternatively,  if  your  project  is  ul- 
tm-miniaturized,  try  using  #2*36 
(my  eyes  don't  allow  that  one). 


Number  50  on  your  Fe^t^acH  card 

Crrr's  corner 


Joseph  J.  Carr  K4IPV 

RO.  Box  1099 

Falls  Church  VA  22041 .0099  ,        ^^        ,  ^.^  ^^.^^  ^^-^j  ^^        ^  ^ 

or  #6  hex  nut  onto  its  machine 
screw,  you  will  LiiiJerstaiid  why  ! 
think  one  of  the  great  product  de- 
signs of  all  time  is  ihe  liiilc  red 
**nut  starters"  thai  Hcathkil  sup- 
plied with  their  kits.  They  held  a 
#4  nut  on  one  end.  and  a  #6  on  the 
other  end.  If  an>  one  knows  a  source 
for  these  tools,  please  contact  me 
(see  *'Connections"), 

Fig.  1  shows  a  method  lor 
mourning  PCBs  to  a  chassis. 
Short  #4  machine  screws  are  used 
to  hold  the  PCB,  and  these  are 
held  fast  by  threaded  standoffs 
(also  called  "spacers**).  These 
components  come  in  both  metal 
and  in<^u1ated  forms,  as  well  as 
threaded  and  non-threaded.  The 
reason  thai  a  short  machine  screw 
is  needed  is  lo  prevent  taking  up 
too  much  space  inside  the  stand- 
off, Si>  that  the  machine  screw  that 
is  inside  the  rubber  foot  can  be 
accommodated. 

Whether  you  select  raetal  or 
insulated  standoffs  depends  on 
the  application,  and  whether  you 
want  to  carry  the  ground  connec- 
tion through  the  standoflf.  I  per- 
sonally believe  that  is  a  poor 
practice^  and  in  all  of  my  projects 
I  supply  a  separate  ground  con- 
nection. This  connection  is  usu- 
ally made  at  either  the  signal 
connector  ground  lug,  the  DC 
power  supply  ground  lug,  or  a 
separate  ground  lug  attached  to 


the  chassis, 
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Fi^.  L  Moimriftg  a  PCB  ntrh  ruhhev  feet  on  the  chmsia. 
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¥i%,  2.  Mounting  a  shielded  box  ami  PCB  m  chassis. 


Fig*  2  shows  a  slightly  differ- 
ent situation.  In  this  case,  the  PCB 
is  mounted  inside  a  shielded  box 
or  enclosure,  which  is  in  turn 
mounted  to  a  chassis.  If  you  don't 
use  a  Lhreaded  standofT,  then  fas- 
ten the  standoff  together  with  the 
PCB  using  a  separate  he\  nut. 
Pass  the  threaded  end  of  the  ma- 
chine screw  through  the  ht>x,  and 
fasten  another  hex  nut  and  star 
washer.  Finally,  pass  the  machine 
screw  through  the  chassis,  using 
a  second  star  washer  and  hex  nut 
combination  to  hold  the  entire 
assembiy. 

Feedth rough  capacitors 

Several  different  types  of  con- 
nector are  available  for  bringing 
RF  into  or  out  of  the  shielded  en- 
closure. Low  frequency  and  DC 
lines  can  also  use  certain  types  of 
connector.  Indeed,  I've  used  RCA 
phono  jacks  for  both  signal  and 
DC  lines  (although  not  on  the 
same  project!),  Fvc  also  used 
DIN  audio  connectors.  XLR/XJ-S 
audio  connectors  and  Amphenol 
126-x  connectors  for  DC  and  low 
frequency  signals.  However,  there 
are  times  when  you  want  to  pass 
a  DC/LF  line  through  a  chassis  or 
shielded  box  in  such  a  manner 
that  pre\  ents  RF  from  getting  into 
or  out  of  the  protected  space  on 
the  wire.  This  is  where  you  need 
a  feedtbrough  capacitor  (caLled 
"EMI  filters**  in  some  catalogs). 

Fig*  3  shows  two  types  of 
feedthrough  capacitor.  One  form 
is  mounted  with  a  hex  nut,  while 
the  other  form  is  the  soldered 
type.  In  tioth  forms  values  of  500 
pF,  1 ,000  pF  and  2.000  pF  are 


usually  available.  SESCOM  (see 
below)  offers  some  low-cost 
feedthrough  capacitors. 

Metal  flange  boxes 

Aluminum  flange  boxes  (Fig. 
4a)  are  a  staple  of  the  electronics 
constructor  Some  of  these  prod- 
ucts are  quite  good*  and  others  are 
not  too  useful  (some  are  garbage). 
Flange  boxes  have  top  and  bot- 
tom half-shells  that  fit  together  to 
make  an  enclosed  box. 

There  are  two  things  to  check 
for  when  planning  a  housing  for 
an  RF  project.  First,  il  should 
have  an  overlapping  flange  as 
shown  in  Fig.  4a.  If  the  top  and 
botiom  arc  butt-fitted  with  no 
overlap,  then  shun  them.  Those 
boxes  have  neither  strength  nor 
shielding.  Second,  the  box  should 
be  made  with  a  precision  fit.  If  the 
top  and  bottom  hulf-shetls  don't 
fit  well  together,  or  if  there  are 
gaps  in  the  Hi  at  some  points*  then 
the  box  is  not  much  use  tor  RF 
construction  (or  sensitive  non-RF 
projects,  for  that  matter). 

If  you  obtain  a  good  quality 
box  with  a  flange,  then  you  must 
decide  whether  or  not  the  shield- 
ing is  sufficient.  The  boxes  typi- 
cally come  with  four  sheet  metal 
screws,  two  on  each  side,  to  hold 
the  haJf-shclls  together  For  most 
projects  in  the  lower  end  of  the 
RF  range  this  arrangement  is  suf- 
ficient. However,  at  higher  fre- 
quencies you  will  want  to  beef  up 
the  RF  seal  by  using  additional 
sheet  metal  screws  as  shown  in 
Fig,  4h.  Vou  will  probably  have 
to  supply  your  own  screws,  as  1 
have  not  seen  any  commercial 


Fig,  3.  Mounting  feedikwugh  capacitors. 


boxes  ihal  come  with  more  ihaji 
four  screws. 

[f  you  are  eilher  very  inlrepid, 

or  a  btl  of  a  fool  tike  me»  then  you 
might  want  to  consider  making 
your  own  boxes.  One  o(  th^  neai 
things  1  learneJ  to  do  in  junior 
lijgh  school  metal  shop  was  oper- 
ate a  bench  brake.  This  tool  al- 
lows you  to  clamp  a  pfece  of  sheet 
metal  between  two  siir faces,  and 
llien  using  a  pair  of  handles^  ro- 
tate one  surface  upw  ards.  produc- 
ing a  bend  up  to  90  degrees  in  the 
metal.  By  properly  planning  the 
box  "in  the  flat"  and  Ihen  bend- 
ing it,  you  can  make  your  own 
box  of  any  shape. 

Other  forms  of  metal  box 

A  number  of  times  in  my  build- 
ing career  I've  needed  specially 
sized  or  shaped  boxes  that  were 
not  easily  available  on  the  mar- 
ket (although  that  might  change 
now  ...  see  the  SESCOM  discus- 
sion below),  (f  you  go  to  the  type 
of  hobby  shops  thai  cater  to  model 
builders,  you  w1l!  often  find  a  dis- 
play of  brass  sheet  metal  strips, 
soHd  rods  and  hollow  tubing. 
These  can  be  formed  into  squares, 
rectangles  or  other  shapes  using 
ordinary  tools.  Bending  can  he 
done  on  a  bench  vise,  or  using 

pliers. 

If  you  have  access  to  a  je  w  eler's 

supply  store  (or  lapidary  shop), 
then  you  also  have  access  to  a 
number  of  sjiecial  tools  that  are 
also  of  use  lo  amateur  radio  con- 
strue lOf^,  These  tools  are  used  by 
silversm  ilhs»  amateur  and  profes- 
sionaL  A  jeweler's  saw,  for  ex- 
ample, is  a  kind  of  jig  saw  that 
can  be  used  to  make  very  intn- 
cate  cuts,  as  well  as  standard 
straight-acrn^^  lUts.  If  you  buy  one 
of  tJiese  saws,  I  also  recommend 


you  buy  a  book  on  making  silver 
jewelry  in  order  to  leam  how  to 
use  the  saw. 

Jewelry  supply  stores  also  have 
tiny  tirills  that  can  be  used  to  drill 
fijie  htiles  in  printed  circuit  boards 
or  metal  chassis.  I've  used  both 
the  Fordham  Flex-TooF^^  and  the 
Dremel  MotoTool^*  for  both  jew  - 
elry  and  radio  constniciing.  The 
Dretncl  (which  1  actually  own) 
has  a  large  number  of  accessories 
that  can  drill,  burnish,  grind,  cut 
(you've  probably  seen  the  TV  ad 
...  it'll  do  anything  but  hammer). 

Another  littfe-known  but  terri- 
bly useful  ttJul  used  by  jewelers 
is  the  parallel-jaw  pliers-  These 
pliers  look  like  ordinary  heavy- 
duty  flat-jaw  pliers,  except  that 
the  planes  on  the  inside  of  the 
jaw^s  remain  parallel  as  the  handle 
is  squeezed.  If  you  try  lo  make  a 
bend  in  a  piece  of  sheet  metal  with 
ordinar)^  pliers,  then  you  will  find 
that  it  is  skewTd  to  one  side.  The 
parallel-jaw  pliers  eliminate  this 
problem. 

Plastic  boxes 

Plastic  "utility  boxes"  have  a 
lot  of  applications  in  electronic 

construction.  Tve  used  them  ['or 
a  lot  of  instrument  and  power  sup* 
piy  projects.  However,  for  most 
RF  projects  they  are  not  too  use- 
ful— they  do  not  have  any  shielding 
to  ofler! 

Plastic  utility  boxes  are  easy  to 
work,  and  have  some  really  at- 
tractive features  (especially  where 
insulation  is  needed  on  die  out- 
side, or  where  appearance  is  an 
issue).  If  you  absolutely  must 
have  both  shielding  and  a  plastic 
box.  then  there  are  a  couple  of 
alternatives.  You  could  spray  paint 
the  inside  with  conductive  copper 
paint  (not  all  copper-colored  paint 


Fig.  4a.  Fhmge  box. 


is  conductivelj.  Second*  you  can 
buy  thin  copper  foil  and  cement 
it  to  the  inside  of  the  box.  Very 
thin  foil  can  be  bought  from  the 
type  of  hobby  shops  that  cater  to 
dolUiouse  makers.  They  use  the 
foil  to  simulate  the  copper  roofs 
that  w  ere  once  popuky  on  houses. 
By  the  way.  Pve  used  such  cop- 
per foil  for  making  shielded  small 
loop  antennas. 

Passing  a  wire  tlirough  a 
shield 

If  you  make  a  project  that  has 
internal  shielded  comparlments  It 
mighi  be  necessaty  to  pass  a  DC 
power  supply  or  signal  wire  from 
one  compartment  to  another  If 
the  wire  carries  DC,  then  a 
feedthrough  capacitor  could  be 
used,  but  for  signals  a  feed- 
through capacitor  could  shorl  the 
signal  to  ground.  1  sometimes  use 
the  smallest  size  grommels  to  do 
this  job  (Fig.  Bi  It  works  quite 
nicely  Drill  a  hole  in  the  parti- 
tion lo  accept  the  grLinnnet's  bar- 
rel diameter.  There  are  three 
diameters  on  a  grommet.  The  out- 
side diameter  (o.d.)  is  the  overall 
diameter  of  the  part,  while  the 
inside  diameter  {i.d>  is  the  diam- 
eter of  the  hole  through  the  diam- 
eter The  barrel  diaminer  (b.d.  I  is 
the  diameter  of  the  center  portion 
that  fits  through  the  hole  (Fig,  6). 
One  of  the  mistakes  made  by 
some  constructors  (including  me) 
is  to  improperly  size  the  hole  for 
the  grommel,  1  match  the  shank 
end  of  a  drill  bit  to  the  b.d,  of  the 
grommet  to  make  the  selection. 

Some  neat  boxes  from 
SESCOM 

From  lime  to  time  73  advertiser 
SESCOM  sends  me  samples  of 
their  small  metal  boxes  for  elec- 
tronics projects.  Most  of  the  time, 
I  buy  some  more  for  my  own  be- 
cause  Lliey  are  so  useful.  If  you've 
been  disappointed  w  idi  the  quality 
of  boxes  sold  in  certain  chain 
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Fig*  4b.  Flaiiffi*  txjx  with  addiiiofsal 
screws. 

outlets,  or  even  from  some  major 
mail -order  outlets,  then  you  are 
going  to  be  delightfully  surprised 
at  the  SESCOM  offerings. 

First,  let  me  suggest  you  con- 
tact SESCOM  lor  their  product 
brtx'hures:  I  >  Constructor's  Hard- 
ware, 2)  Audio  Construction 
Made  Easy,  3)  Audio  Solutions, 
and  4)  Lab  Box-ft^^^  Let's  take  a 
brief  look  at  these  products. 

For  a  number  of  years  T  ve  used 
the  SESCOM  SB  series  RF  shielded 
boxes  (see  Constructor's  Hard- 
waie).  After  SESCOM  provided 
a  sample,  1  ordered  more  than 
$  1  tX)  worth  on  my  own  Ibr  projects 
ii:i  "Joe's  Basement  Mental  Therapy 
Labi>ratory'*  (where  I  let  the  wind 
out  of  my  head  by  doing  electron- 
ics projects!).  The  SB-series 
boxes  are  tin-plated  ijieel  with 
covers  that  have  RF-style  "finger 
flanges."  SESCOM  also  sells 
low-cost  RF  feedthrough  capaci- 
tors to  allow  DC  and  low  fre* 
quency  lines  to  pass  in  or  out  of 
the  box  without  spraying  the  in- 
ternal RFall  over  the  place.  When 
you  compare  the  SESCOM  price 
for  these  capacitors  with  what  you 
find  in  the  major  suppliers'  caia- 
logSt  you  are  gonna  be  impressed! 

The  latest  product  samples 
SESCOM  scni  are  their  Lab  Box- 
It  i^  (LAB-x)  and  Mini  Box-Ut^^* 
(MPB-x)  aluminum  boxes.  These 
boxes  come  in  "kit  torm"  and  you 
assemble  them  yourself.  Each  kit 
has  two  end  pieces,  top  and  bot- 
tom pieces,  two  side  pieces  and 
four  extruded  stiffeners  for  the  cor- 
ners. Tiny  sheet  meial  screws  are 
u^d  to  hold  the  assembly  together 
by  fastening  the  end  plates  to  the 


Fig.  5.  Using  a  grmfunet  to  pass 
I  a  wire  through  a  box. 
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C.  L.  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Bedger  Lake  Ave. 
San  Diego  C A  92119 
[dliough@pacbell.net] 

QRP  transceivers  for 
microwave  operation 


This  monih  I  would  like  to  de- 
scribe liow  I  he  San  Dicgii  Micro- 
wave Group  has  cranked  up  the 
QRP  microwave  consiruciion  mill 
and  produced  a  variety  of  low 
power  transceivers.  In  doing  so  I 
want  to  get  iiito  suine  of  the  con- 
siderations needed  to  make  a 
transceiver  function  using  low 


VHF  and  Abo  ve  Operation 


Ircquencj  drivers,  such  as  two- 
mclcr  or  similar  multimodc  rigs. 

The  bands  that  rigs  were  con- 
sirucied  lor  include  1 296  through 
10  GH/.  The  equipment  was  all 
home-construcied  fron)  "tbund" 
surplus  or  some  of  the  excellent 
surplus  electronic  materials  we 
obtain  fmm  Qualcomm  Hecirojlics, 

We  are  fortimiite  that  Qtialcomm 
has  allowed  our  group  access  to 
surplus  material  for  amateur  ra- 
dio use  only.  Our  group  breaks 
di>wn  the  inalerial  to  prevent  the 
original  equipment  from  being 
recycled  back  into  commercial 


Fig.  6.  Sfafiilard  groiiwwt* 


extruded  sUffcners.  A  standard 
ffl  miniature  Phillips^**  ^rew 
driver  wilt  do  the  trick.  The  side 
and  lop/botuimi  panels  arc  held 
in  Ihe  stlffeners  by  sliding  them 
into  the  slots  on  the  stiffeners. 

There  is  a  wide  variety  of  si/cn 
of  btilh  fonns  of  box,  so  most  con- 
structors should  be  able  to  find 
what  they  need  As  an  expcriineni, 
ho  we%-er.  I  decided  to  make  a  cus- 
tom size  box  from  one  of  the 
LAB-x  boxes.  1  used  a  jeweler's 
saw  to  cut  the  extruded  slitTeners 
to  a  custom  length.  It  wai^  a  bit 
tricky  to  ensure  that  all  four  cut 
stilTeners  were  ihe  same  length, 
bui  a  little  work  with  a  Jlne  Swiss 
file  did  the  trick  (recommenda- 
tion: cut  them  a  millimeter  or  so 
over  length  and  then  file  them 
down).  The  sides,  top  and  boiiom 
panels  are  made  of  aluminum,  so 
they  cut  nicely  with  a  pair  of 
siraij:ht  sheet  metal  shears  (don*i 
use  the  curved-style  sheet  nieial 
shears). 

One  of  the  really  neai  things 
about  the  LAB*x  series  of 
SESCOM  hi>xes  is  the  variety  of 
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end  plates  that  are  available.  The 
boxes  come  with  blank  end  phHes. 
so  you  can  drill  your  ow  n  holes. 
Bui  a  number  of  different  pre-cut 
end  plates  are  also  available.  In- 
cluded in  the  list  of  "specials"  are: 

A)  0.25-inch  for  RCA  phone 
jacks* 

B)  3/8 -inch  for  quarter- inch 
phone  jacks  and  standard  bushing 
roiar\  su  itches  and  p^itentiometers, 

OTwo  3/8 -inch  (see  "B*' 
above  L 

D)  Two  5/I(i-inch  banana  jack 
holes. 

E)  SO-230  chassis  mount 
"UHF"  coaxial  connector, 

F)  3/8-inch  "D"  shaped  for 
BNC  connectors. 

G)  1/2-inch  '^D"  for  isolated 
BNC  connectors* 

Hi  DB-9  and  DB'25  computer 
connectors  (ever  tried  to  cut  one 
of  those  wilh  a  Swiss  file?). 

[)  Special  holes  for  male  and 
female  XLR  audio  connectors. 

Not  aJl  styles  of  special  end  plate 
are  available  on  all  boxes,  hut  the 
aissonmeni  is  bmad  enough  to  al- 
low most  builders  to  save  a  lot  of 
time. 

Connections 

I  can  be  reached  ai  the  addrcs> 
listed  at  the  top  oi  ihe  column, 

SKSCOM:  2100  Ward  Drive, 
Henderson  NV  89015-4249:  1- 
800-551-2749  (orders),  or  (70_21 
565*4828. 


1 


use.  Parts  that  are  usable  lo  the 
amateur  radio  community  are 
made  available.  The  main  unii  to 
be  briefly  discussed  here  is  the 
Nxnihesizer  our  group  and  many 
others  have  used  as  the  basis  for 
a  transceiver  convener  for  many 
of  the  microwave  bands. 

The  easiest  rig  or  microwave 
transceiver  that  can  be  con- 
structed using  these  pans  is  a  QRP 
rig  for  2304  MHz.  While  we  are 
able  lo  obtain  materials  from 
Qualcomm  to  assist  us  in  this  con- 
struction project,  other  sources 
must  also  be  used.  The  main  in- 
gredient  obtained  fmm  Qtialcomm 
is  the  svnthesizer/local  oscillator. 
The  basic  synthesizer  operates  at 
2620  MHz  and  is  convened  lo 
2160  MHz  for  mixing  with  a 
high-frequency  IF  radio,  A  two- 
meter  radio  (IF)  was  selected,  as 
this  gives  the  fillers  a  chance  to 
remove  the  lower  mix  producl 
2016  MHz  (2160 -144  MHit). 

Many  parts  need  to  be  as- 
sembled to  construct  a  complete 
converter.  The  basic  components 
are  the  same  for  every  one.  They 
include  an  RF  preamplifier. 
transmitLing  amplifier,  mixer  fil- 
ter, and  RF/IF  switching.  The  con- 
vcrters  I  will  describe  will  be 
constructed  to  operate  from  12 
votts  DC  and  be  driven  with  a 
two-meier  low-power  HT  or  simi- 
lar transceiver  Because  the 
transvener  is  lincLU'  in  operation,  it 
can  be  used  on  any  mode  of  trans- 
mission but  ts especially  suited  for 
narrowband  FM  SSB,  and  C  W.  All 
modes  of  transmission  are  sup- 
ported in  an  identical  fashion,  as 
you  only  have  to  change  the  mode 
on  the  driving  HT  or  rig  to  change 
modes.  No  circuttr}-  changes  in  the 
traiisceiver  are  required  for  this 
operation. 

Normall}  SSB  is  the  prefened 
mode  of  transmission  for  most  op- 
orations.  FM  is  reserved  for  stron- 
ger signal  paths  or  those  such  as 
mobile  operators  who  often  have 
very  distorted  SSB  speech  because 
of  Etoppler  paths  airiving  at  var>'- 
ing  times.  In  this  ca^^e,  natrowband 
FM  can  cut  through  the  clmier  of 
the  Doppler  and  make  communi- 
cations readable — pmviding  signai 
strength  is  strong. 

This  type  of  trans  verier  is  nor- 
mally driven  by  a  multimode  two- 
n^ter source.  The  only  requirement 
is  that  the  driving  source  be  of  low 


power  on  transmit  to  prevent 
burnout  ofthe  iransverlcr's  mixer, 
If  the  two-meter  rig  can  output 
high  powder  levels  to  the  mixer,  a 
piece  of  "unobLainium"  could  be 
destroyed.  To  prevent  this,  my 
two- meter  rig,  an  old-style  two- 
meter  transvener,  was  modified 
by  removing  the  power  otitput 
stage  to  prevent  any  possibility  of 
high  power  feeding  the  mixer. 

This  is  a  drastic  step  and  those 
with  expensive,  newer  two-meter 
radios  might  not  want  to  take  it. 
Tlie  alternative  is  lo  place  an  al- 
tenuutor  in  the  coax  to  reduce  the 
power  to  acceptable  levels  for  in- 
jection to  the  mixct  Normally,  a 
power  level  50  mW  or  so.  near  the 
+10  to  +15  dBm  level,  is  perfect. 
It  is  low  enough  that  it  will  not 
cause  mixer  bitmout  and  yet  still 
high  enough  to  provide  proper 
injection  to  the  mixer.  You  can 
push  this  drive  level  with  higher 
level  mixers  to  something  near 
+17  dBm  as  a  maximum  drive 
level. 

In  receive,  you  will  have  to 
switch  out  the  attenuator  to  have 
maximum  sensitivity  on  receive. 
If  you  were  to  leave  in  a  20  dB 
attenuator  that  would  be  required 
for  use  on  a  10- watt  rig,  it  would 
attenuate  the  receive  signal  by  20 
dB  as  well.  By  switching  out  the 
attenuator  on  receive*  you  allow 
the  receive  section  to  operate  with 
maximum  sensitivity.  This  switch- 
ing circuit  can  be  either  an  auto- 
matic relay  selection  circuit  or  a 
sitnplc  toggle  switch  affair. 

If  you  choose  to  use  a  toggle 
switch,  be  sure  to  throw  it  to  trans- 
mil  prior  to  actually  transmitting* 
as  the  20  dB  protection  attenua- 
tor is  not  in  the  transmit  path  un- 
less the  toggle  switch  is  operated 
first.  In  manual  operation  with  a 
several-wail  rig  for  the  two* meter 
transceiver,  it  can  he  an  easy  slip 
of  the  hand  to  get  out  of  switch- 
ing sequence  and  destroy  the 
mixer  with  high  power.  It  is  in- 
deed an  expensive  price  to  pay  for 
not  using  mixer  switching  protetiion, 
since  mixers  for  the  jnicR>wavc  bmids 
are  not  inexpet^sive. 

The  best  remed>  to  avoid  this 
problem  is  to  inct»rporaic  some 
switching  protection  for  the 
mixer  Sevcr:il  variations  of  this 
scheme  can  be  used  to  great  suc- 
cess. The  circuit  that  can  be  used 
for  protection  from  a  10- watt 


transceiver  (two- meter)  can  be 
constructed  from  a  tew  extra 
parts.  These  parts  are  added  to  the 
mixer  port  to  prevent  direct  con- 
lac  L  between  the  transmitter  and 
mixer  port. 

What  the  circuit  consists  of  is 
a  basic  MMIC  op  amp  driving  a 
fixed  resistive  attenuator.  The 
type  af  MMIC  is  not  critical,  as 
the  frequency  of  operation  is  qtiite 
low — in  the  145  MHz  range.  The 
gain  of  the  op  amp  is  determined 
by  the  value  of  the  attenuator  re- 
quired to  limit  transmitter  power 
to  the  required  drive  level.  For 
instance,  my  Yaesu  FT~480  two- 
meter  multimode  rig  puts  out  10 
watts  of  powder.  Inserting  a  20  dB 
attenuator  iieduces  the  10  watts  to  100 
miUi waits  (10  watts  =  -i-40  dBni,  1 
watt  =  +30  dBm,  and  100  mW  = 
+20dBm). 

In  the  transmitter  path,  a  fixed 
20  dB  attenuator  would  be 
switched  itUo  the  transmitter  path 
towards  the  mixer  when  transmit- 
ting. The  op  amp  and  another  20 
dB  attenuator  are  connected  in  the 
norma]  receive  path.  This  combi- 
nation has  zero  gain,  so  on  receive 
its  action  is  transparent.  Should 
the  switching  faiL  transmitter 
power  will  be  attenuated  by  the 
receive  20  dB  pad  and  feed  the 
op-amp  otitput  backwards.  Feed- 
ing the  op  amp  backwards  is  ad- 
ditional protection  against  power 
getting  to  the  mixer. 

This  receive  attenuator  can  be 
made  from  tw  o-w  att  carbon  resis- 
tors. The  tmnsmitter's  20  dB  attenu- 
ator should  be  capable  of  handling 
the  full  10  watts,  hi  this  scenario, 
there  is  no  damage  to  either  the 
mixer,  op  amp,  or  attenuator. 

This  changeover  can  be  auto- 
matic, derived  from  an  RF-detect 
circuit  on  the  IF  coax  path,  or  it 
could  be  nothing  more  that  a 
simple  matiual  toggle  switch.  In 
either  case,  with  this  power  pro- 
tection circuit  the  trans  verier 's 
mixer  is  protected  from  certain 
switching  eiTors  preventing  high 
power  to  the  tnixer,  i?;2tf  replacement 
costs  for  a  new  mixer. 

There  have  been  many  differ- 
ent sw  itching  circuits  iabeled  faii- 
sate  that  would  switch  allentiaiors 
ill  the  transmit  path  prior  to  power 
output  from  the  IF  driving  trans- 
ceiver Our  Microwave  Group  has 
found  several  two-meter  rigs  that 
even  when  in  the  low  power  mode 


will  output  high  power  for  a  small 
fraction  of  a  second.  This  short 
burst  of  power  is  too  quick  to  be 
obser\  ed  on  a  normal  metered  pow  er 
meter.  So  it's  better  to  assmne  that  ail 
rigs  can  presetit  a  dsiinger  to  a  costly 
mixer.  Protect  it! 

If  you  aiTc  adedicated  micro  waver 
and  have  the  microwave  frequen- 
cies in  your  blood,  you  will  prob- 
ably do  as  I  have  and  remove  the 
high  power  capability  of  your 
driving  fF  radio.  No  one  likes  to 
cul  into  the  citcuitry  of  any  new 
radio  to  modify  it,  especially 
since  the  cost  of  a  multimode  ra- 
dio today  is  quite  high.  However^ 
if  a  used  multimode  were  to  be 
modified,  there  are  several  ap- 
proaches that  can  be  taken  to 
minimize  the  permanem  modifi- 
cation to  the  radio.  These  are  al- 
ternative,^ to  the  RF  switching 
protection  circuit. 

Most  of  these  radios  have  a 
low -power  switch  which  will 
limit  power  to  less  that  two  watts 
or  so.  Don't  depend  on  this 
switch,  since  being  a  switch  it  can 
be  depressed — and  you're  in 
trouble  with  too  much  power  to 
your  transverten  The  solution  1 
took  to  this  problem  is  to  open  up 
the  radio  and  determine  from  the 
schematic  or  measurements  what 
function  the  switch  is  performing, 
Then  duplicate  it  in  hard  wiring, 
making  the  switch  function  per- 
manent. Now  if  you  accidentally 
operate  tlie  low-power  switch, 
you're  still  permanently  switched 
to  low  power  and  can't  go  to  high. 

The  beauty  of  this  simple 
modification  is  thai  with  mini- 
mum effort  you  can  return  your 
radio  to  normal  function  in  a  mat- 
ter of  minutes  by  clipping  out  the 
switch  wire  strap. 

Another  possible  modification 
is  to  remove  DC  power  to  the  fi- 
nal RF  stage.  This  trick  was  dis- 
covered wlien  low  power  was 
reported  as  trouble  on  a  friend's 
radio.  In  this  case,  the  actual 
trouble  was  that  the  final  transis- 
tor was  blown  open  possibly 
through  jxior  SWR  or  whatever 
took  the  device  out  (if  the  tran- 
sistor has  failed  in  the  shorted 
mode,  this  trick  won't  work). 

In  retrospect,  the  driver  was 
putting  out  less  than  a  watt  w-'ith 
the  final  transLstor  in  this  "blown'* 
Slate.  Another  ciieative  way  to  reduce 
maximum  power  output  is  to  do  what 


Kerry  N6IZW  did  to  a  old  ICOM 
IC-245  rig.  He  modified  a  pre- 
driver  RF  amplifier  stage  thai 
was  emitter-biased  with  a  10 
ohm  resistor  to  ground.  Chang- 
ing this  resistor  to  one  of  about 
1  kQ  permanently  powered 
down  the  amplifier  strip  to  about 
100  mW. 

This  pre-driver  stage  was  now 
just  tickling  the  driver  with  mini- 
mal RF  ^o  barely  turn  on  the 
driver  and  final  with  insufficient 
drive  for  full  power  output.  This 
was  just  what  the  doctor  ordered: 
a  permanent  condition  forcing  the 
transmitter  on  low  power  of  100 
mW  output  all  the  time  with  mini- 
mal modification.  To  restore  this 
conversion  to  i^ormal,  just  short 
the  1  k  resistor  In  the  emitter  cir- 
cuit with  a  10  Q  resistor  and  the 
transmitter  is  back  normal.  What 
could  be  better  than  limiting  drive 
to  the  pre-driver  and  driver/fintd 
amplifier  stritig?  Power  was  ad- 
justed to  obtain  just  under  100 
milliwatts  of  output  power,  by 
trimniing  the  1  k  resistor  to  the 
proper  value  for  the  power  output 
required. 

In  this  manner,  the  moditlca- 
tion  took  a  few  parts  and  some 
surgery  but  still  allowed  the  ra- 
dio to  be  retained  in  nearly  intact 
condition.  1  plan  to  modify  my  IC- 
245  in  the  same  manner  1  also 
want  to  incorporate  a  power 
switching:  circuit  to  switch  be- 
tween  transceiver  driver  circuits 
and  normal  10- watt  operation-  1 
will  investigate  just  what  kind 
of  switching  method  can  be  used 
to  allow  bulletproof*  fail-safe 
switching  betw  een  power  levels. 

I  know^  what  1  said  about  the 
dangers  of  unreliable  power 
switching  (toggle  or  slide  switch), 
but  Fd  like  to  see  if  something  can 
be  done  reliably — possibly  the 
addition  of  a  plug  connector  or  a 
key-actuated  toggle  switch  on  the 
radio.  When  the  plug  is  removed 
or  the  key  is  inserted  and  turned 
in  the  switch  lock,  the  radio  is  in 
permanently- low,  100  niW  power 
output.  Inserting  the  plug  or  turn- 
ing the  new  switch  off  switches 
the  bias  circuit  back  to  the  10  watt 
position.  At  leas!  that  or  something 
similar  to  that  position  is  what  I 
am  pondering  and  will  tinker 
with. 

A  last  word  about  two- meter 
multimode  radios.  I  am  not  too 


hoi  about  one  feature  of  the 
ICOM  IC-245  radio  for  portable 
work.  The  problem  lies  in  the  red 
LEDs  in  the  frequency  display. 
When  used  in  portable  operation 
(out  in  direct  sunlight),  the  dis- 
play is  quite  hard  to  read.  Even  in 
most  outdoor  conditions,  you 
have  to  shade  the  display  and 
squint  to  see  a  faint  display.  It's 
not  the  radio's  fault  but  instead 
just  the  design  of  the  frequency 
display  and  the  use  of  the  red 
LEDs. 

This  problem  is  quite  preva- 
lent in  early  two-meter  multi- 
mode  radios  of  this  period.  The 
exception  to  this  i  ule  is  the  ICOM 
IC-202,  which  has  a  velvety 
smooth  VCXO-controlled  dial 
with  operation  limited  to  (LSB) 
SSB  only.  Another  possible  ra- 
dio is  the  Yaesu  FT-480  multi- 
mode  rig,  which  uses  a  green 
fluorescent  display  and  is  quite 
bright  in  direct  sunlight.  It's  an- 
other example  of  older  multi- 
mode  radios  that  can  be  made 
quite  valuable  as  drivers  for 
microwave  converters. 

New  radios  are  available,  with 
the  most  inexpensive  multimode 
model  being  by  Yaesu,  the  FT- 
290R.  This  radio  is  still  being  of- 
fered by  Yaesu  for  under  $600 
brand  new.  Ham  Radio  Outlet^^^ 
and  other  retailers  have  it,  I  am 
sure.  The  rig  sports  full  multi- 
mode  operation  and  an  LCD  dis- 
play that  can  be  observed  in  direct 
sunlight.  It  will  output  10  waits 
from  1 2"Volt  installations  but  w^ith 
the  optional  battery  pack  will  put 
out  two  watts  for  portable  sta- 
tions. Sounds  just  like  the  thing 
to  think  about  if  you  w^ant  to  start 
with  a  new  multimode  radio.  It's 
not  overly  pricey,  has  multimode 
capabilities,  and  has  a  display  that 
can  be  used  in  daylight  or  direct 
sunlight. 

Well,  thafs  it  for  this  month 
and  some  of  the  approaches  we 
have  ptit  to  use  in  convertirtg  our 
low-power  two-meter  radios- 
High  power  is  tiot  always  the  an- 
swer. Indeed,  it's  very  interesting 
how  low-power  applications  can 
be  quite  satisfying.  With  power 
levels  under  a  couple  of  watts  on 
most  converters,  very  interesting 
propagation  and  just  good  old  fun 
are  always  available  with  QRP 
operation. 

73  for  now,  Clmck  WB6IGP. 
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Have  ytxi  ever  had  one  of  those 
days  when  evcryihing  you  uxiched 
fell  apart  J  Well;  /  sure  have.  In  fuel, 
the  last  several  weeki*  have  been 
filled  with  days  just  like  thai. 
Seemed  eventhing  I  kH)ked  at, 
louched.  or  read  about  fell  apart 
or  just  plain  hroke  on  me.  After 
unloading  box  after  bo^  of  radio 
equipment  from  storage.  I  de- 
cided to  check  each  and  everv 
piece  of  gear  oui  before  placing 
it  once  again  in  service.  Hind- 
sight always  being  30/20,  I 
should  have  left  everything  in 
the  boxes. 

Oui  from  the  stack  of  junk 
came  my  banged  and  beaten  Cen- 
tury 21  .  If  >ou  recall,  we  repaired 
this  thing  some  time  hack.  It 
seems  the  hand  of  death  has 
closed  upon  the  oV  CeiUury  21 
once  more. 

A  brief  look  at  the 
Century  21 

Just  in  case  you  missed  it,  Ehc 
Century  21  is  a  nuiltiband  trans- 
ceiver. The  Century  21  covers  80» 
40.  20,  15  and  10  meters-  You  can 
install  an  optional  crystal  for  more 


Photo  A,  The  aitdk*  mixer  and 
preampiifter  bixtni  imidt'  ifw  Cen* 
tury  2L  This  fnxird  is  located  on 

the  btmom  of  the  chttxsh. 


segments  of  die  lO-meierband  if 
you  wish.  Oh.  yes,  lest  I  forget, 
the  Century  21  is  CW  only— 
there's  no  SSB  on  this  guy! 

The  Century  21  has  a  direci 
conversion  receiver.  It  has  neither 
IF  amplifier  nor  IF  mixers,  RF 
signals  aie  directly  mixed  with  the 
VFO  lo  produce  audio.  There's 
more  than  enough  audio  to  drive 
ihe  internal  speaker  to  i^lass- 
breaking  volume.  An  internal 
power  supply  runs  die  entire  rig, 
which  is  something  most  direci  con- 
version  rigs  can  only  dneain  of, 

RF  flow  in  the  Century  21 

Perhaps  we  should  look  at  the 
RF  siunat  flow  from  the  antenna 
to  the  audio  stages. 

Signals  from  the  antenna  are 
first  routed  to  the  RF  front  end, 
circuit  board  S0359,  Here,  signals 
from  the  crvslal  oscillator  are 
mixed  RF  from  the  antenna.  The 
resnUani  signal!  is  now  routed  to 
I  he  audio  preamp  board.  80356. 
On  this  board,  the  direct  conversion 
nf  RF  signal  to  audio  happens. 

And  i\\c  miigxc  that  makes  this 
happen  is  called  the  receiver  prod- 
uct detector  In  the  Century  21 » 
the  product  detector  is  composed 
of  four  matched  diodes.  This 
arrangement  is  called  a  passive 
detector. 

In  direct  conversion  receivers 
like  the  Century  21,  the  resultant 
audio  is  amplified,  filtered,  and 
ihen  amplified  once  more.  All  of 
these  bring  us  to  the  problem  at 
hand:  distorted  audio. 

The  problem  in  detail 

After  I  had  the  rig  up  and  run- 
ning. I  let  it  cook  on  40  meters. 
Alter  a  half  hour  or  so,  the  audio 
from  the  speaker  began  lo  sound 
distorted  and  finaily  it  failed.  By 
poking  inside  the  rig.  I  could  make 
the  audio  pop  up.  but  it  was  seri- 
ously distoned  It  sounded  like  the 
speaker  was  sboned  internally. 

So,  a  quick  test  or  two  w-as  in 
Older.  First,  the  shortei  speaker  was 
quickly  ruled  out  by  using  a  sparie 
speaker  The  classic  fingertip  on  the 


volume  control  seemed  to  pro- 
duce a  nice  large  hui^z  from  the 
speaker 

Ke>  iny  ihtr  rig  showed  35  watts 
RF  LTLUpui  on  the  correct  fre- 
quency. However,  there  was  no 
sideione  being  generated.  To  top 
things  off,  the  audio  filter  seemed 
to  be  inoperative  as  wclL 

All  the  voltages  into  and  out  of 
the  modules  were  within  specifi- 
cations. No*  the  trouble  had  to  be 
in  either  the  preamplifier  or  the 
filter.  No  sideionc^  no  filters,  the 
problem  just  had  to  be  on  the 
803S6  audio  preamp  board. 

Getting  to  the  board 

Naturally,  the  preamplifier 

board  was  one  that  does  not  plug 
in.  It's  hard-\^  ired  to  the  rest  of 
the  Century  2rs  plug-in  boards. 

To  remove  the  preamp  board, 
you  need  to  first  remove  all  the 
knobs  and  control  hardware.  Then 
you  can  remove  the  front  paneL  I 
found  an  easier  way. 

There  are  several  sheet  metal 
screws  holding  the  preamplifier 
board  down.  Also,  there  is  one 
solder  joint  to  ground  that  must 
be  imdone  lo  al  low  the  board  to 
he  lifted  up.  Remove  these  screws 
and  the  solder  joini.  This  solder 
joint  is  located  near  the  center  of 
the  board  at  the  inside  edge. 

First,  remove  the  knob  IVoni  the 
selectivity  control,  then  the  knob 
from  the  volume  conti^oh  Set 
these  aside  for  now.  There's  a 
metal  bushing  on  ihL-  volume  con- 
trol shaft.  This  bushing  gives  the 
pane!  strength  and  allows  the 
panel  mounted  nut  something  to 
tighten  down  on. 

To  get  this  hushing  off,  remove 
the  panel  nui  first.  Next  remove 
the  panel  nut  from  the  selectivity 
control.  Now,  with  a  thin  open- 
end  wrench  loosen  the  chassis 
nut.  As  you  loosen  this  nut.  push 
the  already  free  PC  board  back. 
Keep  turning  the  nut  and  pushing 
ihe  board  back  toward  the  center 
of  the  rig,  You* II  be  able  to  push 
the  board  back  enough  so  the 
bushing  falls  out  Remove  the 
board,  but  don*t  pull  any  of  the 
interconnecting  wires  out  ot  their 
siKkets. 

The  Ccnturv  21  is  no  spring 
chicken!  The  circuit  boards  are 
now  showing  their  age.  To  make 
matters  worse,  when  the  boards 


I 


were  stuffed,  all  the  pins  on  the 
ICs  were  bent  over.  This  makes 
removing  a  chip  a  big  problem. 
Normal  desoldering  techniques 
no  longer  apply.  What  I  hail  in  do 
was  heat  up  the  joint  and  with  a 
sharp  knife  point,  gently  pry  up 
the  IC  pins  one  at  a  lime.  Of 
course,  no  matter  how  careful  I 
was,  I  managed  m  lift  up  a  trace 
or  two  from  the  PC  board* 

I  removed  both  ICs  on  the 
printed  circuit  board.  I  was  so  sure 
they  had  to  be  the  problem  that  I 
didn't  even  take  voltage  measure- 
ments on  the  IC  pins — that  was  a 
big  mistake! 

After  a  few  dozen  Hail  Marys, 
it  was  back  inside  the  rig  once 
more.  This  lime,  I  look  my  VQM 
with  me. 

All  the  voltages  at  the  ICs  were 
exacdy  where  the>  \\ ere  stipposed 
to  be.  It  was  clear  the  problem 
was  not  located  on  the  audio 
preamplifier  board.  As  Mr. 
Sherlock  Ohms  was  heard  to  say, 
"After  you  remove  the  impos- 
sible, whatever  is  left*  however 
improbable,  must  be  the  truth." 

What  was  left  after  removing 
the  impossible  was  the  audio 
power  amplifier  itself.  This  time, 
voltage  checks  were  taken  and 
they  revealed  several  major  prob- 
lems. The  and  in  power  amplifier 
is  based  on  a  LM380  audio  am- 
plifier, located  on  the  audio  power 
amplirier  board  80357,  All  indi- 
cations pointed  to  a  had  LM380. 
A  new  part  was  installed  and 
guess  what?  The  problem  re- 
mained— as  well  as  the  weird 
voltage  readings  on  the  IC  itself. 

A  closer  look  at  the  audio 
power  amplifier  showed  the  IC 
had  pins  3, 4,  5,  6,  7,  10,  1  L  and 
1 2  all  al  ground.  Voltage  readings 
showed  several  of  these  pins  were» 
in  fact,  riding  above  ground! 

The  problem  was  finally  found 
when  a  second  LM3S0  was  in- 
stalled. And  the  pnoblem  turned 
out  to  be  the  heal  sink  holding  the 
LM380.  It  appeared  the  heat  sink 
was  riveted  to  the  printed  circuit 
board.  The  rivets  did  double 
duly — they  held  the  heat  sink  to 
the  printed  circuit  board  and  they 
supplied  the  required  ground  You 
see  there  are  three  ground  pins  on 
the  LM380  on  each  side  of  the 
chip.  These  six  leads  are  soldered 
10  the  heat  sink.  With  no  ground 
to  the  metal  heal  sink,  the  six 
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Jack  Herrer  KB7N0 
712  Highland  Street 
Carson  City  NV  89703 
Oheller@sierra.net] 

Worldwide  contacts 

r  vc  used  a  lot  of  space  recenlly 
dragging  you  through  the  soft- 
ware hassles  of  packet,  but  ignor- 
ing some  of  Ihe  real  fun  you  can 
have  with  this  mode  once  you  get 
everything  in  place.  This  month  1 
wtlJ  concentrate  more  on  the  lun 
side. 

\Viien  yoti  choose  ham  radio  as 
a  hobby,  you  expect  to  make  con- 
tact with  other  people  using  ra- 
dios. Hams  have  been  doing  just 
that  since  the  early  part  of  the  cen- 
tury. There  was,  of  course,  a  lime 
before  voice  modulation  when 
Morse  code  was  the  mainstay  and 
was  done  without  the  aid  of 
vacuum  tubes.  Imagine  being  the 
envy  of  ^he  neighborhood  with 
your  home-brew  spark  gap,  and 
living  in  such  a  grand  era  with  no 
posnNftTy  of  TVi. 

Hams  are  always  on  the 
cutting  edge 

The  fascination  with  eihepcal 

communications  has  attracted  the 
serious,  inventive  adventurer  to 
the  ham  bands  for  decades  and 
dighal  modes  now  add  new  di- 
mensions. Just  the  other  dav»  I 
received  a  message  via  the  regu- 
lar packet  network  from  a  ham  in 
Austria,  Walter  OE4TEA.  He  has 


a  nice  little  file  he  inserts  in  his 
messages  that  gives  his  addresses 
for  packet,  die  hiiemetand  amateur 
paclcet  via  satellite. 

And  that  is  jtist  a  sampling  of 
the  many  methods  of  ham  com- 
munication  we  have  available. 
Most  of  us  focus  on  oul*  or  two 
modes  and  miss  out  on  a  lot  of 
action  such  as  amateur  TV,  fax, 
satellites,  EME,  and  propagation 
phenomena  .such  as  meteor  scat- 
ter or  aurora.  Plus,  most  of  us  ig- 
nore the  extreme  shon  wavelength 
bands  available  to  us. 

There  is  another  modem  dav 
development  that  many  hams  take 
advantage  of.  We  were  just  vis- 
ited by  some  friends  from  the 
neighboring  state  of  Idaho.  It  is 
only  about  500  miles  to  his  ham 
antenna  from  here  but  we  seldom 
make  contact  on  80  or  40  meters 
because  i)f  the  high  noise  level  at 
his  end. 

Communication  is  about  to  be 
revived.  While  he  was  visiting, 
Graydun  WB7PWS  asked  li  1  had 
an  Internet  address.  Since  he  does 
not  have  a  packet  station,  we  will 
soon  exchange  regular  E-mail  via 
the  landline — one  more  modem 
development  IhaL  keeps  us  in 
touch. 

I  get  E-mail 

Since  I  have  my  Internet  address 
listed  in  this  column,  I  receive  a 
considerable  number  of  requests 


leads  were,  in  fact,  just  sitting 
there  floating.  How  the  amplifier 
made  any  noise  is  beyond  me. 

The  fix  was  simple.  The  rivets 
were  removed  and  short  pieces  of 
hookup  wire  were  soldered  in 
place.  At  power-up.  signals 
came  pounding  through  the 
speaker — the  Century  21  lives 
once  more! 

All  told,  the  repair  on  the  Cen- 
tury 2 1  took  over  a  week  of  my 
lime.  Had  I  looked  fursi  and  not 
jumped  into  the  project  without 
thinking,  perhaps  the  down  time 
would  have  been  different. 


QRP  station  goodies 

Did  you  find  yourself  calling 
and  calling  CQ  FD  over  and  o\er 
again?  Thaf s  a  pcKjper  in  anyone's 
book.  Most  of  us  don't  own  a 
memory  keyer,  hut  the  people  at 
Jackson  Harbor  Ptess  may  change 
all  of  thnt.  You  see,  they  have  a  slick 
memory  keyer  that  works  with  ihe 
keyer  you  may  already  have.  It's 
called  the  Island  Memory.  For  more 
infomiationt  see  the  review-  in  73 
(May  1997),  or  send  them  an  E-mail 
at  [jacksonharbor  @  worIdncL.au 
.net]. 


for  information  that  I  don't  thor- 
oughly cover  in  the  printed  copy, 
I  like  it  when  1  know  someone  is 
reading.  Not  too  long  ago.  I  got 
an  E-mail  request  from  a  student 
in  Italy  inquiring  about  budget 
packet  projects. 

It  is  not  unusual  to  receive  re- 
quests tor  Internet  addresses  re- 
lated to  ham  software,  when  I 
neglect  to  include  the  address  on 
an  intriguing  item  I  have  found 
and  described.  Sometimes  it 
doesn't  occur  to  me  how  valuable 
that  information  is  to  a  reader. 
With  the  easy  availability  of  the 
hitemei  those  problems  are  easily 
solved^^at  alTordable  rates. 

Occasionally  I  receive  help- 
ful guidance  when  1  let  it  be 
known  that  something  in  mv 
trusty  computer  is  not  function- 
ing the  way  it  should  and  I  am 
at  a  loss  for  a  reason.  I  appreci- 
ate those  messages,  believe  me. 
I  am  not  an  engineer,  and  even 
if  I  were,  the  explosion  of  tech- 
nology in  this  field  would  be 
beyond  the  grasp  of  the  best  to 
keep  on  top  of  everything. 

What  1  am  saying  is  not  meant 
to  belittle  my  abilities,  bui  to  re* 
inforce  the  premise  that  ham  ra- 
dio is  a  grtiup  of  ordinary  people 
like  you  and  me  who  reach  out  to 
heip  one  another.  I  learn  continu- 
ously as  I  write  this  column.  My 
primary  purpose  is  to  put  ideas 
out  to  you  that  encourage  and  help 
you  solve  your  problems. 

Encouragement  Is  one  of 
ttie  keys  to  successful  ham 
radio 

If  some  helpful  Elmer  hadnU 
reached  out,  most  of  us  would 
never  have  persisted  to  get  our 
first  ham  ticket.  So,  in  a  way,  this 
column  is  a  project  in  creating 
enthusiasm  so  you  will  keep  af- 
ter this  digital  adventure  until  you 
whip  h.  If  it  tells  anything  about 
me,  my  dog  is  named  Elmer 

An  informative,  well-formatted 
packet  message  came  from  Geoff 
VK5MG  relating  his  experiences 
\\ ith  packet  radio  from  Down 
Under,  He  told  how  he  managed  to 
get  his  BayCom^'^*  modem  work- 
mg  with  Winpack '  ^^.  I  sent  him  a 
reply  and  explained  my  dilemma 
with  getting  a  V^'Ludows™  program 
to  talk  to  my  BayPac^^  and  he  sent 
me  info  on  what  he  had  specifically 
used  for  the  project, 
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Coincidentally,  I  had  been 
working  with  the  same  software 
and  it  looked  like  I  was  heading 
in  the  correct  direction.  For  the 
rest  of  those  curious  about  this 
software,  I  will  give  you  a  run- 
down on  how  you  can  get  die  pro- 
grams and,  ninst  importantly,  the 
instruction  sheet. 

The  concept  is  based  on  utiliz- 
ing the  popular  BPQ  node  soft- 
ware authored  by  Roger  G8BPQ, 
With  this  in  place  you  can  address 
your  interna]  node  easily  with  any 
temiinal  softw  are  including  your 
favorite  Windows-based  pro- 
gram. The  secret  is  to  use  a  pro- 
gram, NODE2BAY,  to  interface 
the  node  to  the  BayCom  modem. 
Actually  there  are  two  programs 
required  to  accomplish  this.  The 
other  is  a  driver,  BAY  DRV,  VXD. 

These  files  are  available  on  the 
Internet  and  1  have  not  noticed 
them  elsewhere.  Winpack  has  be- 
come popular  and  can  t>e  found 
on  many  on-line  services  as  well 
as  the  Iniernei.  I  downloaded  my 
copy  t>f  Winpack  from  the  TAPR 
Web  site  [w ww.tapr.org], 

TTie  programs  BPQ,NODE2BAY 
and  BAYDRV  that  I  referred  to 
above  arc  available  Irom  [htip:// 
www,peaksys.demon,co.ukJ  and 
Ihey  are  well  identified  On  the 
same  site,  Paul  GW7LHI  has  an 
excellent  set  of  instructions  for 
setting  all  this  up.  Paul's  paper 
is  about  eleven  pages  but  is  in  a 
very  clean  can't-miss  (nearly), 
step-by-step  format, 

1  only  say  nearly  because  I 
found  an  error  in  reference  to  a 
batch  file  you  must  write  to  get 
this  going.  Actually  it  is  merely  a 
reference  in  the  auloexec.bat  line 
thai  you  must  enter  that  refers  to 
the  address  for  the  batch  file.  So 
if  you  do  this,  pay  allention  and 
point  the  line  in  the  autoexeC-bat 
toward  the  correct  subdirectory 
where  you  place  the  batch  tile  that 
puts  the  show  on  the  road  during 
the  boot  process. 

This  foray  into  the  world  of 
tiny  software -coniroHed  modems 
has  been  a  real  eye-opener  for  me. 
The  work  on  this  area  of  packet 
radio  is  being  primarily  con- 
ducted in  Europe  and  it  is  possible 
to  build  your  own  interface,  either 
from  a  kit  or  piece  by  piece  from 
yourowTi  parts  supply.  Instructions 
are  available  from  some  of  the 
software  publishers.  My  copy  of 
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PROGRAMS  FOR  THE  BAYPAC  AND  BAYCOM  MODEMS 

Program 

Success 

Difficulties 

Support 

Available  At 

BayCom  ^A 

Excellent  - 
works  every 
time 

DOS  only  -  Windows 
must  be  shut  down 

Freeware  -  support 
possible  from 
newsgroups 

www.tigertronics.com 
or  comes  with  modem 

Wintnc 

\fery  good  - 
runs/Win95 

Some  nodes  do  not 
read  requests 

Shareware  -  author 
may  not  respond 

www.tigertronics.com 

Winpack 
w/BPQ 

N0DE2BAY  & 
BAY DRV 

Good  if  using 
right  setup 
(see  text) 

Complex  setup  did 
not  perform  with  my 
laptop 

Shareware 

Al  pgms  -check  at 

dl  area  at  right 

[all]  www.peaksys. demon. co,uk 
[Winpack]  most  ham  boards        i 

HamComm  3 

Good 

Software  works  but 
my  laptop  gave 

problem 

Try  newsgroups 

www.tigertronicsxom 

AgwBay 
AgwTerminal 

Not  tried 

N/A 

Freeware  -  contact 
dl  site 

www.forthnet.gr/sv2agv 

Table  I.  Tiu\i.  iitejusi  a  few  of  the  avuiiuble  programs  for  the  BayPac  BP-2M  and  Bax  Com  modems.  The  only  definilh-e  eommercial  package 
is  the  BayCom  1.6.  Haven  V  tried  it.  The  authors  ofmoxtofihe  programs  have  only  run  them  on  a  few  compiaerw  Somefinwx  they  \%orkfor  one 
person  and  not  another.  Everything  in  written  hy  hams  n/io  haie  real  jobs  to  keep  the  wolf  away— so  you  work  with  what  you  find  thai  works 
for  you. 


ilic  docLimciUation  fur  the  Ham- 
Comm shareware  pmgnim  gives 
a  schematic  and  parts  Jim. 

The  chidtenge  comes  in  writ- 
ing ihc  software  to  do  ihc  job. 
There  is  a  great  elTori  being  ex- 
pended in  Etirope  to  write  such 
software — and  il  seems  lo  be 


Radio  Bookshop 


Pbone  800-274-7373  or  60J-92-I-0058 
FAX  605-924*8613,  or  sec  onkr  fcmii  %m 
pigi!  88  for  afil^rm^g  infonniitiofi 

Code  Tapes 

73T()5  GuiiisLs  5  wpni  aKie  tape 

This  beginning  uipc  takes  yau  iJimiigh 
^c  26  Icltei's.  10  nil  111  hers  iuid 
iieccs^suiy  punctimtion  complete  with 
praciice  every  step  of  the  vvny.  S7.00 
75Trj6  The  StickJer  6  wpm  code 
lape  This  is  Ihe  practice  tape  for  those 
who  sijnpi\ed  the  5  vq\m  titpe  and  it  1^ 
also  the  Uipc  for  the  hk>vice  and 
Technician  licenses.  U  is  comprised  of 
one  soiid  tKiur  of  ctxie,  Qi;iniciers  are 
sent  at  1 3  \^pnl  and  t^paced  ai  5  vvpiii 
$7,00 

73T1 3  Biick  lln^aker  13  vvpni  code 
tape  Qxie  ^jups  again  at  a  brisk  13+ 
wpm  so  yiTuMI  be  reaJly  ai  case  when 
ytxi  sit  dtmn  in  fi\)m  ol  a  >teely-cyed 
wluniecr  c.\amincr  who  starts 
sending  vou  plain  tangu^ige  code  al 
only  13  per.  Sl.m 

73T20  Cburagcoits  204^  wpm  code 
tape  Go  for  \^\q  cxim  elasi;  license. 
$5.95 

73T25  Mind  Boji*jj;ler25+  wpiii  code 
tupc.  $7.00 


equal  to  the  work  on  this  side  of 
the  waters  thai  goes  into  the  de- 
sign and  refming  of  multimode 
hardware  and  sophisticated  soft- 
ware for  all  the  other  digila! 
mixies. 

Some  of  the  problems  I  have 
encountered  arc  related  to  my  own 
hardwai^  and  my  loca!  packet  BBS. 
I  have  not  found  explanations  for 
st>me  of  the  problems,  but  there 
are  some  combinations  that  work. 
I  have  been  focusing  on  a  ponable 
digital  station  based  on  my  IBM 
laptop.  Some  of  the  bells  and 
whisdcs  of  Windows  95  ^  "^  tend  lo 
stille  progress, 

Tm  using  the  newer  laptop  be- 
cause I  have  other  tises  that  re- 
quire Windows-based  programs. 
However.  I  have  come  across 
warnings  that  some  of  the  earlier 
DOS-based  laptops  also  ofCcr  re- 
sistance to  packet  operatitin.  This 
means  to  me  that  we  siill  have  an 
experimental  hobby  situation. 

Some  new  news 

Just  as  I  was  wrapping  up  the 
thoughts  for  the  month,  I  look  a 
look  at  my  B-mail  and  found  a 
posting  from  George  SV2AGW 
on  one  of  the  TAPR  Jicwsgroups. 
lie  claims  to  have  developed  a 


driver  for  the  BayCom  that  allows 
any  Windows  95  terminal  soft- 
ware to  function  just  as  if  using  a 
fcgular  TNC, 

George  conveniently  left  a 
clickable  [http'//www.forthnei.gr/ 
sv2agv]  embedded  in  the  tncs- 
sagc.  1  couldn't  resist  taking  a 
lotJk  and  found  some  good  infor- 
mation along  with  several  pro- 
grams. I  downloaded  the  driver 
and  his  terminal  program,  There 
won't  he  time  to  install  and  lest  it 
before  1  send  this  off,  but  1  will 
lake  it  with  me  when  1  go  out  of 
town  next  week.  In  a  true  gesture 
of  ham  goodwill,  George  is  offer- 
ing  his  programs  as  freeware! 
Now,  that  is  an  incemive. 

I  mentioned  so  many  programs 
this  month  and  earlier  for  the 
BayPac  BP-2M  thai  1  put  them  in 
chari  form  (Table  1)  so  you  can 
have  ready  reference.  There  are 
more  out  there.  Jusi  check  the 
TigerTronics'^  Web  page.  1  just 
listed  ihe  ones  I  have  tried  or 
intctid  to  try. 

If  I  can  put  this  month's  col- 
umn inlo  proper  perspective. 
that's  what  I  like  about  ham  ra- 
dio.  You  get  to  work  on  it  until  it 
works— then,  when  it  does  and 
you  know  ytui  did  it  yourself,  you 
get  your  well-deserved  thrills,  A 


digital  conncctiotj  to  a  station  on 
another  coniineni  ■  ii  i  node  across 
town  always  brings  that  little 
tingle  about  stvphisticaied  equip- 
ment  thai  works  because  you 
made  it  do  it. 

Speaking  of  thrills.  I  now  have 
a  laptop  that,  with  ft  few  keyboard 
calisthenics*  1  can  use  lo  make  a 
packet  connection  wherever  I 
travel.  For  me,  thai  provides  a 
little  exciicmeni  every  time  I  see 
it  work,  Nol  world-shaking  by 
today's  standards,  but  something 
1  didn't  have  a  year  ago.  1  still 
haven't  mastered  all  the  bells  and 
whistles  available  from  my  BayPac 
BP-2M*  but  that  gives  me  some- 
ihing  more  to  look  fonvard  to. 

Ham  radio,  by  its  very  nature, 
gives  each  of  us  something  to 
look  forward  to,  that  wc  can  ac- 
complish on  our  own — or  if  not, 
with  the  help  of  a  ham  friend. 
That's  what  it*s  all  about. 

If  you  have  questions  or  com- 
ments about  this  column.  E-mail 
me  at  the  address  in  the  column 
heading  and /or  CompuServe 
|72i30;i352i.  I  will  gladly  share 
what  I  know  or  find  a  resource  for 
you.  On  packet,  when  you  get  a 
chance,  drop  me  a  line  [KB7NO  @ 
N7NPB.#N()NEYNVUSA.NOAM]. 
For  now,  73.  Jack  KB7NO. 
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Hhm  to  hrm 


Humtfrni-  §7  on  your  F«*db^ck  catd 


Your  Input  Welcome  Here 


Dave  Miller  NZ0E 
7462  Lawler  Aventje 
NileslL  60714-3108 
[dmiltar14@juno.com] 


A  bright  spot  in  your  day 

Here's  another  workbench  pin- 
up thai  you  might  want  to  keep 
somewhere  handy,  a  simple  LED 
limiting  resistor  chart.  Table  1 
shows  the  chart,  which  probably 
needs  liide  further  explanation. 
Most  Ughi-cmitting  diodes  (LEDs) 
require  u  properly  chosen  current- 
limiting  resistor  to  keep  them 
feom  self-desiructing,  which  can 
occur  almost  immediately  if  the 
resistor  is  inadvertently  omitted. 
The  values  in  T^ble  1,  however^ 
can  act  as  a  quick  reference  to  the 
proper  size  of  resistor  for  supply 
voltages  from  three  volts  to  12 
volts,  using  standard-resistance 
values  and  keeping  the  LED  for- 
ward current  at  about  10  to  12 
milliamperes  (which  is  safe  in  the 
majority  of  devices).  Some  LEDs 
can  handle  more  forward  current 
(20  to  25  mA),  in  which  case  the 
value  shown  can  be  cut  in  half. 
Others  may  perform  better  with 
less  continuous  current  (5  or  6 
mA),  in  which  case  the  resistor 
value  shown  can  be  doubled.  On 
average,  however,  most  currently 
made  LEDs  seem  to  work  nicely 
with  the  exact  values  depicted  in 
the  chart  at  the  various  supply 
voltage  levels  shown. 

Table  2  shows  the  results  of  a 
spot  check  of  several  LEDs  from 
my  own  collection,  with  exactly 


1 2  volts 

1  kQ 

9  volts 

600  n 

8  volts 

470  0  ' 

6  vo  ts 

330  Q 

5  volts 

220  a 

3  volts 

68  Q 

Table  I.  Approximate  LED  limih 
ing  resisior  values  for  10  ta  12 
mAjonvard  current. 


12  VDC  applied  m^t&m  the  1  k 
resistor/LED  combination.  From 
my  brief  experiments,  the  red 
LEDs  seem  to  have  the  greatest 
variation  in  forward  current 
through,  and  voltage  drop  across, 
the  device  from  one  to  another,  in  a 
random  pick . . .  just  an  observation. 
-de  NZ9E. 

Joys  of  the  J-poie 

From     Marcel     Chapleau 

VE2GMZ:  *'A  few  months  ago,  1 
decided  to  build  my  own  J-pole 
antenna  for  two  meiers  and  70  cm, 
instead  of  buying  a  considerably 
more  costly  facioi7-made  unit.  In 
going  through  my  old  ham  files, 
1  ran  across  a  design  that  looked 
about  right  for  my  needs.  The 
original  was  wrinen  up  by  John  Post 
KE7  AX  and  I  copied  his  design  fcr 
my  first  anempt. 

"The  antenna  described  by 
KE7AX  worked  out  well,  but  I 
did  notice  two  things  that  1  felt 
could  be  improved  upon.  On  a  J- 
pole  antenna,  the  coax  cable  is 
attached  to  the  lower  portion  of 
each  element  (about  two  and  one- 
quarter  inches  up  from  the  hori- 
zontal connecting  piece)  while 
watching  the  SWR  presented  to 
the  transmission  liiK.  At  best,  I 
could  only  achieve  about  1 3:1  on 
two  meters  and  L6:l  on  70  cm. 
Not  bad,  but  there  was  room  for 
improvement. 

"^Squeezing  the  19-inch  verti- 
cal radiating  element  closer  to  the 
60-3/4  inch  element  (at  the  top  of 
the  19-inch  pipe)  showed  a  drop 
in  SWR  to  very  close  to  unity. 
Based  on  this  finding,  I  made  up 
an  'U-shaped  angle  bracket  two 
inches  long  by  one  inch  wide  and 
with  a  ooe-inch  drop-leg,  and 
configured  a  one-and-one-half- 
inch  slot  across  the  lop  two-inch 
length.  This  allowed  me  to  attach 
the  'L'  section  to  the  fiat  top  of 
the  19-inch  radiator's  cap-piece 
with  a  single  machine  screw,  and 
provided  me  with  a  *Fine  SWR 
Adjustment.'  Now  I  can  simply 
slide  the  *L*  piece  back  and  forth 
on  the  19- inch  element  until  the 
SWR  is  as  close  to  1 : 1  as  possible. 


LED  Color 

Forward  Current 

Voltage  Drop  Across  LED 

Yellow 

9.7  mA 

1 ,98  vo  ts 

Green 

9.57  mA 

2.09  volts 

Red 

9.30  mA 

2.36  votts 

Amber 

9  J2  mA 

1 .93  volts 

Blue 

8 J7  mA 

2.91  volts 

Table  2.  Results  of  spot  check  of  several  LEDs,  with  exactly  12  volts  DC 
€q}pUed  across  the  /  Jt  resiJtor/LED  combitmiion.  The  limiting  resistor 
was  kept  constant  at  I  k  oluns. 


"With  just  that  addition,  1  in- 
stalled the  dual -band  J-pole  at  my 
home  QTH  and  used  it  quite  of- 
ten for  several  months.  I  was  able 
to  reliably  access  a  repeater  50 
miles  away,  as  well  as  the  Rus- 
sian Mir  space  station  on  a  num- 
ber of  occasions.  1  fell*  however, 
tbai  the  angle  of  radiation  might 
be  too  high  for  good  space  com- 
munications {Mir  was  mainly 
only  usable  between  20  degrees 
to  65  degrees),  so  I  decided  to  try 
something  else.  1  constructed  two 


sets  of  four-spoked  radials,  one 
for  two  meters,  and  one  for  70  cm. 
The  70  cm  radials  (each  six  and 
one-half  inches  long)  were  then 
positioned  six  and  one-half  inches 
down  from  the  bottom  of  the  *  J* 
crossover  piece,  and  the  two- 
meter  radials  (each  20  inches 
long),  another  13-1/2  inches  far- 
ther down  (a  total  of  20  inches 
from  the  'J*  crossover).  The  de- 
tails of  the  entire  antenna  are  shown 
in  Fig-  1.  My  reliable  repeater 
*reach*  now  increased  lo  95  miles 


@  BayPac 


SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

Afore... 

BP-2  Packet  Only    $49.95 
BP'2M  I^uliMode  $69.95 

+  SS  Skipping  A  ffattdtrng 

The  best  lit  lie  packei  modem  just  got  beuerl  Building  onihe  tradition  of  theBP- 1 
Piicket  Modem,  wc  are  very  proud  it>  announce  Lhe  BP-2  and  BP-2M  The  BP-2  is 
a  new  and  jmprtjvcd  vcraon  of  our  fainous  BP-1,  white  the  BP-2M  expands  your 
Nonzons  even  funbcr  with  MuItiModc  operaiionl  So.  whether  yo«  have  been 
waiting  to  auioniaie  your  CW.  checkout  ANrTt>R  or  just  copy  Weather  Fax  -  Now 
is  tlie  time  for  yoti  m  jump  in  and  join  in  aJt  the  fun! 

Can  Today!  1-80O-8BAYPAC 

R(X)-ti22-9722  {541}  474-670C)  r«.r  474^6703 
World  VV  Ide  Web:  h  II  p  ://w  ww.  tlfEvrtrDiiics.Ctim 


Tigeftrpnlcsjrtc.  dOO  Daily  Ln.  P.O.  Box  5210  Grants  Pass.  OR  97527 
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ONE  SWR  ADJUST 


^ 


-  TOP  CAP 


60-3/4'  ELEMENT 


^ 


19"  ELEMENT 

SO-239  CONNEaOR 
90  DEGREE  COUPUNG 


6-1/2'  SPAQNG 


13-1/2'  SPACING 


I 


2-1/4"  CENTiR-TO-CENTER 
SPACING 

FEEDPOINT  ABOLJT  2-1/4'  UP 

ADJUST  FOR  MINIMUM  SWR 

TEE  COUPLING 


4  EACH  6-1/2'  RADIAIS 

SPECIAL  RADIAL  MOUNTING  RINGS 
SEE  TEXT 


X 


-—  4  EACH  20'  RADIAIS 


NOT  TO  SCALE 


ADAPTER 


AAASr- ANY  LENGTH 


Fig,  i.  VE2GMZX  "dual-hand"  J-poie  antenna  for  two  meters  and  70  cm. 


away,  and  I*m  able  lo  talk  with  a 
frienij  45  miles  down-range  on 
simplexjyst  using  ihe  J-poJe  wilh 
its  added  radial  \skins.'  Commii- 
nicaiions  wiih  Mtr  were  noi  iis 
gnitir)iiig.  howiiver,  and  I  suspect 
that  perhaps  the  ;^ngle  of  radiation 
niay  now  he  ioo  luw. 

'^Needless  lo  say.  for  terrestrial 
coverage,  I've  been  ver>  pleaded 
with  the  results  for  my  meager 
investment  and  1  thought  my 
experiences  may  have  appeal  lo 
oihcrs  in  the  ham  community/' 


Phoio    A.     VElGMZ's     radial 

moimnng  ring. 


Moderator's  note:  MarceVs 

dual-bund  J -pole  dimensions  are 
shown  In  Fig.  /,  and  the  radial 
mount ini^  rin^  ihar  he  made  up  is 
pictured  in  Photo  A .  Normally .  a 
J'pole  doesn*t  need  a  ground 
plane  or  radials  to  perform  cor- 
rectly.  !  suspect  that  MarceVs 
added  radial  system  {for  both  two 
meters  and  70  cmi  tends  to 
"decouple"  ihe  coaxial  transmis- 
sif^n  line  from  the  antenna,  so  I  hat 
anv  common-mode  currents  that 

r 

might  exist  on  the  transmission 

line  are  suppressed,  and  the  shield 
of  the  transmission  line  is  no 
longer  a  part  of  the  active  "radi- 
ating'' portion  of  the  antenna. 
This  isn  V  uncommon  at  VHF  and 
UHF  frequencies,  proving  that 
'"apparent"  theory  and  '*  real-life" 
practice  are  often  somewhitt  at 
odds.  Never  argue  with  successi 

Marcel  has  kindly  offered  to 
make  up  copies  of  the  special  ra- 
dial mounting  ring  that  he  devised 
for  his  antenna  for  "Ham  To 
Ham  "  readers.  The  smnple  radial 
mounting  ring  that  he  sent  me  If 


nicely  machined  from  3t44nch 

aluminum  stock  and  has  four 
holes  around  its  perimeter  to  ac- 
cept copper  welding  rod  "radi- 
als. "  The  radiitis  are  then  locked 
into  place  with  Allen-head  set- 
screws  at  all  four  poittts.  A  half- 
inch  hole  passes  through  the 
center  of  the  ring  for  fitting  onto 
the  half-inch  foMA  copper  pipe 
used  in  constructing  the  antenna^ 
atid  if  too  is  locked  into  place  with 
an  Alien-head  setscrew.  Marcel  is 
offering  a  retrofit  radial  kit  consist- 
ing of  two  mounting  rings  and  tMO 
sets  of  radial  wires,  for  those  wtw 
tnighttwt  be  able  to  do  the  machin- 
ing thetnse  Ives,  for  $20 1  US  funds  ^ 
including  shipping.  Write  to 
VE2GMZ  at  the  address  at  the  erul 
of  the  column  fiw  fitrther  informa- 
tion or  to  order  ihe  kit  just  descrihed, 

A  switch  for  a  switch 

From  Craig  Stimson 
VA3DCS:  A  sueseslion  for  an 
easy  vtay  to  build  a  pucketyvoice 
TNOmike  switch:  ''Do  you  have  a 

25-pin  computer  A-B  data  transfer 


switch  jusi  gathering  dust  on  ihc 
shelf?  Looking  for  an  mexpensive 
way  to  switch  between  my  packet 
TNC  and  my  microphone,  I  de- 
cided to  give  ihc  spare  data  switch 
thai  I  had  a  new  purpose  in  life! 
Something  of  a  role-switch  for  a 
switch!  I  fabricated  three  special 
cabtcb:  one  DB-25  to  an  eight-pin 
mike  connector  thai  would  plug 
into  my  transceiver's  mike  input 
Jack:  one  DB-25  to  the  audio  con- 
nector used  on  my  TNC:  and  one 
DB-25  to  the  correcl*gcnder 
eight-pin  connector  into  which 
my  transceiver's  microphone 
would  male-  Connecting  every^- 
thing  together  as  show  n  in  Fig.  2 
gave  me  the  mike-to-TNC  A-B 
switch  that  ]  needed,  for  just  a 
fraction  of  the  cost  of  a  commer- 
ciallv-made  unit-  Just  be  sure  to 
be  consistent  in  your  wiring  so 
that  all  pin-to-pin  interconnec- 
tions are  conecl  for  your  particular 
setup,  and  that  shielded  pre-made 
*DB'  connector  cables  are  used  tor 
the  eJttemal  adapters'* 

Moderator *s  note:  That*s  a 
clever  "altermfle''  ttse  for  an  A~ 
B  data  switch,  Craig.  Even  if  you 
don  V  happen  to  httve  one  on  the 
shelf  they  can  be  found  quite  rea- 
sonably at  every  ham  and  com^ 
puter  fest.  Also,  check  out  the 
catalogs  of  some  of73*s  advertis- 
ers; you  can  sometimes  find  the 
DB-25  A-B  switches  for  about  $5 
and  pre-made  dual-ended  DB-25 
cables  for  $2  or  $3.  in  additicm 
to  using  only  shielded  intercon- 
necting cables,  it*s  also  a  good 
idea  to  groutid  all  utntsed  conduc- 
tors at  both  ends:  this  will  help  in 
fending  offRFl  induction  into  the 
low-level  microphone  circuit. 

Battery  BAStCs 

From  Joseph  Gabus  AB5RE: 
Here's  a  handy  BASIC  program 
for  readers.  *'Back  in  the  Febru- 
ary 1997  issue  of  73  Atnateur 
Radio  Today.},  Frajik  Brumbaugh 
W4LJD  wmte  a  nice  article  titled 
The  Gel  Cell  Storage  Battery— 
A  great  little  power  supply/  in 
which  he  makes  the  ease  for  why 
it  may  make  better  sense  at  times 
to  use  lead-acid-ba^d  gel  cells  to 
power  portable  amateur  gear  than 
other  competing  battery  technolo- 
gies. To  most  effectively  use  the 
infonnadon  in  Frank*s  article^  how- 
ever, it*s  necessary  to  compute  the 
expected  operating  time  based 
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upon  the  expected  average  trans- 
mit/receive duty  cycle  vs.  the 
battery's  ampere-hour  capacity 
for  each  dilTerent  battery  type 
(i.e,.  amp-hour  capacity)  under 
consideration.  To  make  the  job 
easier  and  less  prone  to  computa- 
tional error,  F've  come  up  with  a 
simple  BASIC  program  that  can 
be  used  to  complete  the  task. 
Since  it's  written  in  BASIC,  it's 
easy  to  modify  for  those  familiai^ 
with  that  programming  language, 
and  i!  will  run  under  on  any  com- 
puter that  can  utilize  a  BASIC 
interpreter;  if  you*  re  using  a  mod- 
ern Windows^^^  computer,  you 
can  use  the  QBASIC  program  in 
DOS.  (Sec  Sidebar.) 

"Fve  called  the  program 
GELCELL.BAS,  After  inputting  the 
data  and  calculating  the  rcsults,  the 
program  gives  you  the  opportu- 
nity to  print  a  hard  copy  of  the 
results  as  well  as  to  compute  an- 
other set  of  variabies  for  a  differ- 
ent battery — simply  answer  'y'  or 
*n^  to  these  questions.  There  is 
also  a  reminder  printout  at  the  top 
of  the  screen  showing  the  results 
for  the  last  computation.  Line  1 15 
gives  the  user  the  option  of  add- 
ing any  other  constant-current 
accessories  into  the  calculations. 
It  can  be  removed  if  none  are  ever 
used,  or  simply  push  <ENTER> 
to  default  to  zero. 

"By  using  GELCELL.BAS,  I 
found  that  my  MFJ-40  CW  trans- 
ceiver (which  draws  1  A  during 
transmit  and  .05  A  during  receive) 
couM  potentially  operate  for  80 
hours,  before  recharging  of  the 
battery  would  be  needed  during 
an  emergency,  using  just  a  10- 
ampere-hour  gd  cell  battery.  Add- 
ing the  constant  cunent  of  a  Radio 
Shack^^  DSP-40  signal  proces- 
sor, however,  raised  the  current 
demand  enough  to  require  ap- 
proximately a  90-ampere-hour 
battery  for  roughly  the  same  op- 
erating time.  In  that  case,  better 
bring  along  a  husky  assistant  to 
help  carry  the  battery!'* 

Moderator's  notes:  I  asked 
Frank  Brumbaugh  W4LJD  to 
comment  on  Joe's  implementation 
of  the  information  outlined  con- 
tained in  his  article.  Frank  wrote 
back: 

''When  calculating  transmitter 
current  drain,  the  duty  cycle  (the 
amount  of  tune  that  the  transmitter 
is  actually  drawing  full  current 
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Fig.  2,  VA3DCSs  snggestioti  for  using  a  computer  A-B  data  switch 


during  the  transmit  mode)  must 
also  be  taken  into  account,  as  well 
as  the  ratio  of  receive  (or  tuning 
around  time)  vs,  actual  on-air 
QSO  time.  A  50%  duty  cycle  is 
generally  assumed  for  both  CW 
and  SSB  to  be  on  the  safe  side. 
Other  modes,  such  as  RTTY,  FM, 
or  AM,  must  be  figured  as  100% 
duty  cycle  while  transmitting- 
Let's  further  assume  that  a  nor- 
mal routine  might  be  tuning  or  lis- 
tening for  50  minutes  (5/6)  out  of 
an  hour's  time,  while  transmitting 
may  only  occupy  10  minutes  (1/6) 
of  that  same  hour.  With  the  50% 
duty  cycle  of  CW  or  SSB,  the  fol- 
lowing formula  can  be  applied: 

Current  durins  receive  =  ,050 
A  (50  mA) 

Current  during  triinsmit  =1.0 
A  (1,000  mA) 

Battery's  rated  capacity  -  10 
Ah  (Ampere  hours) 

(5/6)  of  .050 + ( 1/6)12 = Amperes 
for  one  hour 

-042  -h  .083  =  .1253  Amperes 
(1253  milliamperes)  for  one  hour 

Battery  Ah  divided  by  Amperes- 
per-hour  ^  maximum  operating 
time 

10 over.  1253  =  79.8  maximum 
estimated  hours  of  operating  time 

"The  above  assumes  that  the 
qualifications  mentioned  previously 


are  completely  accurate,  of 
course.  Any  estimate  of  actual 
duty  cycle  is  simply  that ..,  an  es- 
timate. Additionally,  you  would 
not  want  to  run  your  battery  right 
down  to  fully  discharged,  at  least 
not  intentionally. 

"Lacking  a  computer,  you  can 
use  a  hand- held  calculator  and 
get  the  same  results  by  using  the 
formula  shown  above. 

"By  the  w^ay,  anyone  who 
might  be  interested  in  pursuing 
the  question  of  the  care  and  feed- 
ing of  gel  cells  more  thoroughly 
can  contact  Power- Sonic  Corpo- 
ration at  P.O.  Box  5242.  3106 
Spring  Street,  Redwood  City  CA 
94063  [tel.  (415)  364-5001,  FAX 
(415)  366-3662]  and  ask  for  a 
copy  of  their  free  technical  manual 
covering  their  line  of  gel  cell  bat- 
teries. This  is  a  very  well  written 
treatise  cov taring  all  aspects  of  gel 
cell  technology.  Power-Sonic  is 
a  friendly  company  and  ihey 
courteously  provided  me  with  a 
great  deal  of  assistance  while  [  was 
doing  research  for  mv  73  article.'' 

Additional  note:  Joe  modified 
his  program  slighily  to  reflect  the 
factcfr,"?  Frank  mentioned,  i.e., 
1/6  RX  vs.  5/6  TX  duty  cycle.  If 
you  assume  your  TX  to  RX  dut}> 
cycle  to  be  very  much  different 
from  these  figures,  then  you'll 
want  to  change  Line  100  in  the 


program  as  mentioned  in  the 
REM  in  Line  95. 

Addition 

In  addition  to  being  the  least 
expensive  of  the  various  battery 
technologies  to  manufacture,  the 
SLA  (sealed  lead-acid)  gel  cell 
packs,  written  about  by  Joe  Gabus 
and  Frank  Brumbaugh,  are  also 
the  easiest  for  determining  how 
much  relative  charge  is  left  in 
them.  The  reason  for  this  is  that 
the  terminal  voltage  of  lead-acid 
cells  drops  at  a  linear  and  predict- 
able rate,  from  fully  charged  to 
fully  discharged,  allowing  us  to 
simply  measure  the  voltage  across 
the  battery  to  come  up  with  a  rea- 
sonably  accurate  estimate  of  the 
amount  of  usable  energy  left  in 
the  battery.  When  fully  charged, 
a  12-volt  SLA  battery  pack  will 
read  an  open  terminal  voltage  of 
13.08  V  (2. 18  V  per  cell).  At  50% 
charge,  the  1 2- volt  pack  will  read 
12.54  V  (2.09  V  per  cell),  and  at 
10%  charge,  a  12-volt  pack  reads 
11.88  V(L98V  per  cell).  When 
charging,  the  termiJial  voltage  of 
a  12-volt  SLA  pack  will  rise  to 
between  13.8  and  14.4  volts,  de- 
pending upon  the  actual  output 
voltage  of  the  charger.  (SLA  bat- 
tery packs  are  best  charged  with 
a  constant  voltage  as  opposed  to 
a  constant  current  as  is  the  case 
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10  CLS 

20  PRINT  :  PRINT  'NAME  OF  RADIO:  ";  NS;  *  LAST  COMPUTftTlON '  ?  X;  'HOURS  WITH  A*;  Ah;  'AMPERE 
BATTERY.  " 

m 

30  PRINT  ;  PRIHT  :  PRINT  SPCf25);  'GELL  CELL  COMPUTATION  PROGRAM  ':  PRINT  SPC{5)  ;  '  TO  DETER- 
MINE OPERATING  TIME  WITH  YOUE  RIG,  BEFORE  RECHARGE  IS  REQUIRED.* 

4Q  PRINT  SPC{23);  'VER.  1/1  By:  Joseph  T,  Gabus,  AE5RE' :  PRINT 

50  PRINT  *TEST  DATA;  12  Ah  BATTERY,   1,5  AMP  TK,   0.2  AMF  RX   =   4  0  HOURS  OPERATING  TIME.' 

60  PRINT:  INPUT  **NAME  OF  RADIO  *,  N$ 

7  0  PRINT  :  INPUT  ^AMPERE  HOUR  GELL  CELL  BATTERY  CAPACITY  ",  Ah 

80  AHR  =  ,05  *  Ah:  PRINT  ^^CHARGE  /  DISCHARGE  RATE  FOR  20  HOURS  =  ";  AHR;  "  AMPERES/HOUR" 

90  PRINT  :  INPUT  "TRANSMITTING  AMPERES  =  ",  TA:  INPUT  "RECEIVE  AMPERES  =  ^  RA 

95  REM  Note  that  the  formula  below  assumes  SO  minutes  of  RX  time  and  10  minutes  of  TX  time. 
Contest  (or  other  high  ratio  transmit  operations)  will  require  a   change  to  be  made  to  the 
formula- 

100  AC  =  t5/6*RAJ+(l/6*TA)/2  :  PRINT  ^AVERAGE  CURRENT  DRAIN  PER  HOLU  =  * ;  AC 

105  REM  The  next  3  lines  allow  for  Tihe  use  of  the  accessory (s)  of  your  choice, 

110  REM  PRINT  ^ACCESSORY;  0SP-4O  CURRENT  DRAIN  ==1,0  AMPERES 

115  INPUT  *ACCESSORY  CURRENT  DEMAND  IN  AMPERES  (Default  is  zero  I  =  *,  ACD 

120  AC=AC+ACD:  PRINT  AC;  "  =  AMPERES  WITH  ACCESSORY •» 

130  X  =  Ah/AC 

140  PRINT  :  PRINT  SPC{20)?  ^^APPROXIMATE  OPERATING  TIME  =  %-  X;  "  HOURS." 

150  PRINT  ^^HARDCOPY  PRINT  OUT?  <Y/N>  ^;  r  INPUT  C$ 

160  IF  C$  =  '*Y''  OR  CS-'^y^  THEN  LPRINT  ^RADIO  ""  l    B$ ,  C;  ^AMPERE  BATTERY"  i  INT{Y-1);   "  HOURS." 

170  PRINT  *QUIT  PROGRAM  NOV^  <¥/N>  *^ ;  :  INPUT  A$ 

180  IF  AS^-Y"  OR  A$='y'  THEN  GOTO  210 

190  GOTO  10 

200  REM  DATA  SOURCE:  *The  Gel  Cell  Storage  Battery*  -  Frank  Brumbaugh,  W4L-JD,  73  Magazine^ 
Pages  41-42,  February,  1997. 

210  END 

220  REM  Note  that  your  experimental  results  may  differ  somewhat <  If  your  radio  quits  at  72 
hours,  for  instance,  and  the  computed  answer  was  80  hours  of  projected  operating  time,  then 
change  Line  130  to  X={Ah/AC)-8,  This  adds  a  bias  to  the  program  to  compensate  for  the  actual 
parameters  of  your  particular  Gel  Cell  battery.  Batteries  will  change  Ah  capacity  with  age, 
temperature  and  percentage  of  charge  (time  since  last  recharge) , 

AB5RE's  GELCFXLBAS program  (see  text}. 


with  NiCd  and  NIMH  ceUsJ  As 
mentioned,  ihis  linear  Icrniinal 


voltage  drop-off  in  lead-acid  cclb 
(s^sTK  unlike  NiCd  md  NIMH  qc  II  s) 


makes  it  quite  practical  to  use  an 
cxpaiided-scale  DC  volimeier  to 


measure  the  rel  ati  ve  percentage  of 
charge  lefi  in  the  pack.  This 
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On  the  Go 


NiMmbmr  Bf  on  your  Feedback  card 


Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/5 
15475  Summerwood  Avenue 
Baton  Rouge  LA  70817 


Mobile  HF  Operations 

Last  month  I  wrote  aboui  some 
idca,s  for  insiiilliiig  an  HF  rig  for 
mobile  use.  While  usine  such  a 

station  is  not  much  differeni  ihan 
operating  a  UHF  or  VHP  rig, 
there  fire  a  few  key  differences. 
First,  a  repeat  uf  a  cautionary 
word  from  last  month.  Never  let 
your  radio  opcraiions  inierterc 
with  the  safe  operation  of  your 
vehicle.  I  know  that  seems  like 
basic  common  sense.  It's  similar 


to  telling  my  son  Paul  N8YDQ  to 
be  careful  when  he  goes  out.  He 
has  no  intention  of  intenliunally 
allowing  himself  to  be  injured, 
but  it  makes  nic  feel  better  to  say 

ITierc  are  two  big  differences 
between  working  a  repealer  and 
working  ihe  "low  bands.'"  First: 
The  frequencies  you  work  are  not 
as  clearly  defined  as  with  VHF/ 
UHF.  Second:  There  is  a  desire  to 
log  contacts »  which  normally 
doesn*t  exist  with  contacts  made 
on  the  local  repeater.  Each  of 
these,  if  properly  managed,  will 
prove  to  be  Utile  distraction.  The 
trick  is  tu  plan  ahead. 


means  that  an  easy-to-build 
meter,  like  the  one  described  by 
Frank  Brumbaugh  in  last 
month's  "Ham  To  Ham  column/* 
can  be  really  helpful  in  preventing 
excessive  drain-down  (sec  73^ 
CNrtober  1997). 

That's  all  for  this  month — be 
sure  to  be  with  us  again  nejrt  month 
fur  more  worthwhile  tips,  ideas  and 
suggestions ...  hum  to  hamt 

Muiphy's  Comlkir> :  Tl^  test  lead 
on  any  multimeier  will  break  just 
before  you've  finally  zemed-in  on 
the  fault  thai  vouVe  trouble&hool- 
ing.  Ha\iiig  to  stop  and  fe  the  lest 
lead  is  Murphy's  cxmiribuiion  to  hiiikt- 
ing  your  patience  and  character! 

As  always,  many  thanks  to 
those  readers  who've  contributed 
Iheir  time  and  ideas  to  this 
mt>nih's  column,  including; 

Marvel  Chapleau  VE2GMZ 
4.  De  Langloiserie 
BlainvilleQCJ7C4L6 
Canada 
[ve2gmz@sympaticoxa] 

Craig  StimsonVA3  DCS 
302-2311  Ontario  Streei 
Oakville  ON  L6L  IA5 
Canada 

JoscphT.  GabusAB5RE 
Route  2,  Box  91 -A 
Bowie  TX  76230 


J.  Frank  Brumbaugh  W4LJD 
P.O.  Box  30 
c/o  Defendini 
Salinas  PR  00751 

If  you're  missing  any  past  col- 
umns, you  can  probably  find  ihem 
at  7i's  "Ham  To  Ham"  column 
home  page  (with  special  thanks 
to  Mark  Buhnhoff  WB9U0M), 
on  the  World  Wide  Web,  at:  [hUp;/ 
/www.  rrsta .  com/hth] . 

I^ote:  Tlie  ideas  and  sng^esthns 
contribiiSed  to  this  column  hy  its 
readers  have  not  necessarily  been 
tested  by  the  tulumn  s  moderator 
not  by  the  staff  of  73,  and  thus  no 
guarantee  of  operational  success 
is  implied,  /ihvays  u^e  your  onn 
best  judgment  before  modifying 
any  eleanmic  item  from  the  origi- 
nal eqitipment  manufacturer's 
specifications.  No  responsibiUty  is 
implied  by  the  moderator  or  13  for 
any  equiptnent  damage  or  maf- 
function  resulting  fi-om  informa- 
tion supplied  in  this  column. 

Please  send  any  ideas  you 
would  like  to  see  included  here  to 
the  moderator  at  the  address  shown 
at  top,  We  will  uuike  every  aUempt 
to  respond  to  alt  legitimate  ideas 
in  a  timely  manner,  but  please  send 
any  specific  questions,  on  any 
panicular  tip,  to  the  originator  of 
the  idea,  not  to  this  column's 
moderator  nor  to  73. 


After  playing  with  vatiios  ap- 
proaches. 1  made  a  few  decisions 
thai  I  felt  made  the  operation  man- 
ageable.  First,  [decided  to  pick  one 
band  and  stick  with  it  for  most  oc- 
casions. I  had  initially  tried  working 
mttltiple  bands,  but  later  decided  that 
^proach  was  not  the  best.  First,  this 
required  a  multiband  antenna 
which  had  resonators  for  five  dif- 
ferent bands.  While  lo  me  this 
looked  good,  others  referred  to  my 
vehicle  with  its  2- meter/440  an- 
tenna, cellular  antennas  and  HF  ar- 
my as  looking  somewhat  Like  **a 
porcupine  in  heat." 

There  were  essentially  two  rea- 
sons for  my  decision  to  concen- 
trate on  one  band,  First.  Ihe 
multiband  needed  to  be  iblded 
over  before  1  could  pull  into  the 
garage.  As  I  lived  in  northern 
Ohio  at  the  time,  this  meant  get- 
ting out  of  the  car  in  rain,  snow, 
etc.  The  Akron/Cleveland  area 
only  gets  about  30  days  of  clear 
skies  each  vear.  so  this  was  more 
than  an  academic  issue.  A  single- 
band  antenna  with  a  flexible  tip 
could  be  pulled  ov^^r  from  inside 
the  car  by  attaching  fishing  line 
to  the  top  of  the  antenna  and  fas- 
tening the  other  end  jusi  above  the 
driver's  window.  Depending  on 
the  car^  either  a  gutter  clamp  can 
be  used,  or  if  there  is  no  gutter,  a 
magnet  can  hold  the  other  end  of 
the  line.  You  can  open  the  win- 
dow, pull  on  the  fishing  line,  and 
bend  the  antenna  over  on  the  way 
into  the  garage.  Even  if  you  for- 
get occasionally*  if  you  have  a 
tlexibic  tip  antenna  and  a  spring 
at  the  base  of  the  antenna,  usu- 
ally you  can  expect  no  damage 
to  the  antenna  or  the  garage  door 

Second,  after  trying  various 
bands  at  various  times,  I  decided 
that  my  best  overall  band  lo  use 
would  be  20  meters.  You  can  still 
keep  Ncveral  other  amcnnas  (and 
the  appropriate  wrenches)  in  the 
trunk,  but  personally  I  prefer  lo 
stay  on  that  band.  20  gives  you  a 
reasonably  good  chance  at  work- 
ing someone  at  any  lime  during 
the  day  or  evening.  Besides,  it 
also  gives  you  a  good  chance  at 
working  some  interesting  DX^ 
if  the  sunspots  cooperate. 

Naturally;  when  working  inter- 
esting stations  you  will  want  to 
record  the  information  and  follow 
up  with  lI  QSL  card.  Besides,  even 
today  a  QSL  caid  is  still  considered 
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\  the  final  courtesy  of  a  contact. 
When  working  from  the  ham 

shack  at  home,  it  is  easy  to  log 
each  contact.  In  a  car,  whether  in 
traffic  or  at  70  MPH  on  the  inter- 
state, it  may  be  somewhat  trickier. 
Fve  tried  clipboards  on  the  pas- 
senger seat,  but  foimd  that  if  I 
don't  look  at  wliai  Tm  writing 
while  I'm  writing  it,  my  chance  of 
being  able  to  read  ii  later  is  mar- 
ginal at  best  I  began  using  a  small 
tape  r^cortler  which  worked  pretty 
well.  The  smalt  digital  recorders 
w  hich  can  anach  to  the  visor  make 
life  much  easier.  If  the  rig  has  a 
digital  frequency  meter  and  your 
car  has  a  visible  clock,  it  is  a 
simple  matter  to  press  the  record 
buUon  and  dictate  the  frequency, 
local  time,  call  sign  of  the  station 
worked  and  signal  reports  without 
taking  your  eyes  off  the  road  for 
more  than  a  moment.  If  you*re  far 
from  home,  you  may  also  want  to 
record  your  location,  particularly  if 
your  QSO  is  with  a  coimty  hunter 

Many  times,  rather  than  trying 
to  find  a  station  thai  is  calling  CQ, 
ril  find  a  clear  frequency  merely 
by  feeL  Til  glance  down  at  the 
frequency  read  out  to  make  sure 
that  I  haven't  drifted  outside  the 
appropriate  band,  and  do  the  three 
calls  lo  determine  if  the  frequency 
is  in  use.  Then  Fll  call  CQ.  Maybe 
it's  luck,  or  maybe  it*s  just  coin- 
cidence, but  Fve  found  that  the 
response  I  get  when  calling  as  a 
mobile  seems  to  be  significantly 
belter  than  when  I  call  from  a  fixed 
location,  I  guess  it's  just  novel 
enoui!h  to  catch  other  hams'  atien- 
lion.  In  any  case,  it's  fun  to  get  a 
better  response  w  hen  using  a  lower- 
powered  rig  and  a  sigoit~icantly 
smaller  antenna. 

When  you  have  a  passenger, 
sometimes  he  or  she  may  enjoy 
hearing  you  operate,  especially  if 
ytHire  talking  to  someone  in  an 
interesting  location.  This  may  not 
onlv  amuse  them,  but  often  vour 
passenger  will  be  willing  to  assist 
by  doing  your  logging  for  you.  If 
you're  speaking  with  a  US  station 
or  one  in  a  country  with  whom  we 
have  a  third  party  traffic  agree- 
ment, let  your  guest  at  least  say 
hello.  Who  knows?  This  may  be 
the  first  step  in  getting  someone 
interested  in  becoming  a  ham. 

There  are  a  few*  things  thai 

will  help  make  your  HF  mobile 

operations  more  convenienL  Sinc^ 
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t^umljer  §2  on  your  Feetibsck  card 


LOOP 


Marc  1.  Leavey,  MB.,  WA3AJR 
P  0  Box  473 
Stevenson  MD  21153 


One  nice  ihing  akiui  this  col- 
lunii  is  ihitt  it  often  reminds  me  of  a 
mulu-icvcl  niiirkeiing  scheme.  One 
item  in  the  column  can  generate 
many  rcsponjics,  which  leads  to 
more  items,  and  so  on.  This 
nionch,  lei*s  sec  what  some  of  you 
have  respniiUcd  with. 

The  material  on  Giiry  Johnson's 
XPWare  RTTY  still  ware  rcstihed  in 
a  note  from  Larry  Wiiislow 
W0NFU.  He  writes: 

"I  jiisi  read  your  column  in  the 
September  1997  issue  of  73.  You 
might  noi  be  awure  of  it  but  there 
is  a  companion  logging  program 
for  XPWare  cnlled  XPLog.  The 
DOS  version  is  currently  avail* 
able  on  Gar)  's  BBS  (where  all  of 
Gafy*s  software  can  also  be  ob- 
tained I  and  I  he  \K  indows^'  \ersion 
is  abou[  \K>  be  releasedL  hopefully 
by  the  middle  of  September/' 

Gary^'s  software  collects  log- 
ging data  and  only  has  the  ability 
lo  show^  the  previous  contact 
when  connecting  lo  a  station.  He 
didn't  provide  any  capability  to 
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took  at  all  of  the  data  he's  been 
cttllecting.  When  1  first  got  a  copy 
of  XPCOM  fabtiut  a  year  before 
its  first  releaiej,  I  volunteered  to 
write  the  program  to  do  what  his 
programs  don'l.  Mter  the  first  re- 
lease of  XPLog,  I  received  quite 
a  few  suggestions  for  expansion 
of  the  functionality.  Now  ii  is 
quite  extensive  incltiding  antenna 
headings,  browsing  by  cM/duic/ 
namc/QTH  printing  labels  and/or 
log  reports,  etc.  Just  as  Gary*s 
sufiwurc  is  shareware,  so  is 
XPLog  and  the  current  fee  is  $20, 

Larry,  thanks  tor  the  reminder. 
I  had  seen  an  earlier  version  of 
XPLog,  and  am  glad  to  hear  you 
are  coming  out  with  a  new  ver- 
sion for  Windows.  1  will  look  for 
it  on  the  XPWare  site,  at:  fhtip:/'/ 
www.goi>dneixom/^gjohnson/], 
as  well  as  tr>'  to  add  ii  to  the  RTTY 
L<.Kip  Sofiw  are  Collection. 

Another  note  comes  from  Da\  id 
M  Sundheimer  W0NBZ,  of 
Burnsville,  Minnesota.  Dave 
writes: 

"Twenty  years  ago  T  loved  to 
copy  press  transmissions  on  my 
Model  28.  Tve  got  some  solid 
state  gear  now,  but  I  can't  find  any 


I 


taost  speakers  on  HF  rigs  are  top 
mounted,  they  tend  to  direct  the 
sound  up  iind  back  under  the  dash. 
An  exiemal  speaker  pointed  to- 
ward you  will  inipriJve  your  abil- 
ity to  hear  the  other  station.  You 
may  also  want  to  think  seriously 
about  the  type  of  microphone  lo 
use.  !f  you  have  two  rigs  in  the 
car.  I  can  guarantee  that  two  hand- 
held microphones  will  manage  to 
get  their  coiled  cords  tangled  to- 
gether This  is  not  something 
you'll  v^ish  to  deal  with  during 
rush  hour  traffic.  Some  people 
mount  a  small  boom  microphiine 
to  Lhc  Ji^'Jl  of  the  driver's  visor  so 
it  can  be  positioned  in  front  of  the 
operator.  Others  like  a  micro- 
phone mounted  on  a  headset;  as 
I've  mentioned  beloiw  i[  this  is 
your  choice  it's  best  to  use  a  head- 
set with  only  one  earpiece  so  you 
can  hear  sirens,  train  w  histles,  etc. 


In  order  to  protect  my  rig 
from  coffee  spills,  and  to  make 
it  less  visible  when  the  car  is 
parked,  1  use  a  piece  of  cloth  that 
approximates  the  color  of  the 
car's  carpeting  to  cover  the  rig. 
A  piece  of  plastic  under  the  cloth 
gives  added  protection.  For  stnall 
rigs,  disposable  shower  caps  such 
as  those  found  in  hotel  rooms 
work  verj'  well,  and  the  elastic 
edge  helps  keep  ihem  in  place. 

HF  mobile  operations  is  one 
of  the  most  satisfying  aspects  ul 
a  tremendous  hobby.  I  eojoy 
adding  "mobile"  after  my  call 
sign  on  QSL  cards  and  noting 
where  1  was  when  the  contact 
was  made.  I  also  enjoy  those 
titnes  wht^n  conditions  are  right, 
w'hen  1  get  multiple  responses  to 
call  ing  CQ  as  a  mobile-  it  may  not 
be  a  true  piletip,  but  it*s  cnotigh 
to  make  it  extra  fun  for  me. 


press  frequencies.  Can  you  help? 
Jusi  point  me  in  the  right  direction, 
tf  you  would'' 

Well.  Dave,  several  times  over 
the  last  few  years  I  have  men- 
tioned the  excellent  series  of 
books  containing  press  frequen- 
cies published  by  Klingenfuss 
Publications.  Along  with  a  cata- 
log and  price  list  of  their  books, 
you  will  find  some  sample  "hot" 
frequencies  at  their  Web  sjie,  at: 
1  hitp://ourworldxompuserve.cotii/ 
homepages/Klingenfuss/|.  Check  it 
out.  When  I  did  as  I  was  writing 
this  column,  diere  were  tnorc  than 
half  a  dozen  stations  and  frequen- 
cies tti  check  out.  Of  cuiirse,  you 
can  always  get  the  book,  but  that's 
another  story! 

Another  topic  which  has  seen 
quite  a  bit  of  play  of  late  has  been 
the  demise  of  AEA,  With  many 
hams  owning  AEA  TUs  and 
TNCs,  the  potential  orphaning  of 
their  equipment  has  resulted  in  an 
increased  viewing  of  late  night 
television.  WelL  now  I  can  direct 
you  to  the  Web  site:  Ihtip:// 
www,timewa\'e.Dn(m/amprods,htmll, 
whei^  the  acquisition  of  AEA  by 
Time  wave  is  described.  Timewave 
has  completed  the  purchase  of  all 
the  AEA  (Advanced  Electronic 
Applications,  Inc.)  products  ex- 
cept the  antennas  and  Linienna 
analyzers.  Timew^ave  will  offer 
new  product  sales  as  well  as  war- 
ranty service,  repair,  and  lirm- 
ware  upgrades  for  existing  AEA 
products,  1  will  be  in  touch  with 
Time  wave,  and  see  if  they  will 
keep  us  posted  on  prcngress.  Other- 
wise. I  would  keep  an  eye  on  the 
Web  site,  if  1  were  you— especially 
if  upgnide  or  repair  information  is 
im(x>rtani. 

On  a  related  note.  Tempo  Re- 
search Corp.,  of  Vista,  CA  has 
acquired  the  .\EA  antenna  anaty/er 
and  antenna  product  lines.  Contact 
them  direcdy  for  information  on 
those  lines. 

Tom  Hoag  N6XB  dropped  me 
a  note,  which  read: 

"Enjoyed  your  Web  site.  1  am 
new  to  RTTY  and  have  just  been 
on  the  air  for  a  few  days.  It's  lots 
of  fun.  1  am  using  the  Mamcomni 
software,  and  it  is  workbig  ama/ingly 
wel].  I  can  copy  RTTY  below  S 1 .  and 
tiiat's  pretty  good! 

"1  also  want  to  check  out  the 
BMK  Multy  software,  but  I  don't 
ktiow  where  to  get  it.  Do  you  have 


any  info  on  where  lo  get  it.  or 
where  the  Web  site  might  be?  I 
would  like  to  compare  it  with  the 
Hamcomm  before  I  decide  which 
one  I  want  to  use.** 

Tom,  J  am  afraid  that  the  onlv 
source  I  had  for  the  BMK  soft- 
ware dried  up  some  lime  ago,  so 
I  am  at  a  loss.  too.  Best  1  can  do 
now  is  put  this  little  note  in  the 
column,  and  hope  they  call  me! 
They  do  not,  to  my  knowledge, 
have  a  Web  site.  GimhI  luck,  and 
let  me  know  how  things  work  out. 

From  out  of  the  past»  Run 
Kinton  came  upon  this  find: 

"I  have  a  T.U..  with  no  tunne 
on  the  outside,  bui  inside  on  the 
PC  board  there  is  the  tbilowing: 

^AFSK-CW  800A  copyright 
1982  DS  11-15-82  DYNAMIC 
SPECIALTIES/ 

"It  is  not  a  kit:  it  has  two  areas 
of  diode  programming  for  either 
CW-ID,  or  some  very  short  mes- 
sages; is  very  elaborate,  and  has 
not  been  built  cheaply. 

"If  you  have  any  knowledge  of 
such  a  thing,  and  if  you  know- 
where  I  could  get  a  manual,  I 
would  like  lo  know.  I  boueht  this 
at  an  estate  sale,  so  cannot  talk  to 
the  previous  owner  1  love  RTTY, 
so  would  like  to  fire  it  up  and  use 
it" 

Can  anyone  help  Ron?  I  seem 
to  remember  this  cumpajiy  from 
ads  years  ago,  but  cannot  find 
anything  in  my  archives.  Let  me 
know,  and  Dl  pass  it  along  to 
him. 

Green  Keys 

And  finally  this  month,  a  new 
service  about  an  old  medium, 
Brian  K.  Short  K70N  announces 
an  Internet  mailing  list  called 
"GreenKeys."  This  is  a  mailing 
list  devoted  to  the  discussion  of 
older  radio  teletype  ( RTTY  t  gear 
including  mechanical  teleprimers, 
terminal  units,  rolls  of  paper, 
gears,  cams,  wing  nuts,  paper 
ta|>e,  and  anything  else  related  to 
older  RTTY  gear. 

•  TTY  Machines 

•  Teletype  Corp  History 

•  Maintenance,  Preservation 

•  Buy,  Sell 

•  Sources  of  Supplies 
•Terminal  iJnits 

•  Collectors 

•  Electrical,  Electronic. 
Mechanical 

and 
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Your  Tech  Answer  Man 


Mchael  J.  GeierKBtUM 
c/o  73  Magazine 
70  Route  202  North 
Peteitxjrough  NH  03458 


Shake  up  the  ether 

For  the  lasi  several  months, 
we've  been  a  little  off  ihe  ham 
radio  lopic  with  our  exploration 
or  video  technology.  This  lime, 
let's  get  back  to  the  shack  and 
look  at  someihing  closer  lo  home: 
RF  tiBnsmiUing  circuits. 

As  a  ham,  you  studied  long  and 
hard  to  earn  your  license.  Let's 
face  it,  there *s  basically  only  one 
reason  why  radio  should  require 
that  kind  of  certification:  You  can 
transmit! 

With  the  privilege  of  sending 
electromagnetic  waves  into  the 
environment  comes  the  necessary 
rcsponsibilily  for  doing  it  right. 
That  means  not  interfering  with 
other  services,  using  only  the  pre- 
scribed bandwidth,  and,  of  course, 
not  hurting  anybody. 

Back  when  hams  built  their 
own  gear,  they  had  to  know  much 
more  than  we  do  today  before 
they  could  get  a  station  on  the  air. 
For  instance^  a  thorough  knowledge 
of  tank  (resonant  L/C)  circuits, 
among  other  things,  was  crucial  to 
avoid  transmitter  pamsitics  (non- 
harmonic,  higher  frequencies  riding 
on  the  canier)  and  overiy  wideband 
operation.  Various  factors,  such  as 


the  tank's  Q  ('"quality  factor,"  or 
ratio  of  inductance  to  resistance) 
had  to  be  taken  into  account  to  get 
things  working  just  right,  or  ail 
kinds  of  bugaboos  could  result. 
For  instance,  did  you  know  that  a 
transmitter's  output  stage  can  act 
as  a  mixer,  reacting  to  signals 
coming  down  the  antenna  wire 
firom  other  transmitters,  while  it's 
frafismimng'^  U  sounds  crazy*  but 
it  happens.  Perhaps  the  most  common 
example  of  it  is  "iniermod"  on  a 
repeater. 

Lots  of  hams  call  darned 
near  any  repeater  interference 
*1nicrmod,"  but  true  intermod  is 
more  than  simple  interference;  it's 
the  resuh  of  mixing  of  the  trans- 
milted  output  with  some  signal 
picked  up  from  another  transmit- 
ter, and  it  occurs  because  the  in- 
terfering signal  overloads  the 
output  stage,  driving  it  into  non- 
linear operation,  thus  making  it 
into  a  mixen  In  effect,  the  repeater 
transmitter's  final  amplifier  is  act- 
ing like  an  overloaded  receiver! 
It  takes  a  lot  of  signal  to  do  that, 
but  there  often  is  plenty  of  stray 
RF  up  on  those  hillsides  where 
most  repeaters  live  alongside 
other  powerful  transmitters. 

These  days,  anybody  with  the 

money  for  a  factory-buiit  radio 

can  get  on  the  air  simply  by 

Continued  on  page  74 


*  Anything  El»  KTTY-Itelated 
Tim  is  not  intended  as  a  "con- 
test*' reflector  as  this  aspect  of 
RTTY  is  almady  quite  well  served. 
To  join  the  mailing  list,  send  E- 
mail  as  follows: 
TO:  majordomo(^ qth.net 
SUBJECT: 

BODY:  subscribe  grecnkeys 
To  be  removed  from  the  mail- 
ing list,  send  E*maO  as  follows: 
TO:  majordomo@qth*nct 
SUBJECT: 

BODY:  unsubscribe  greenkeys 
To  post  10  the  mailing  list: 
TO:  grecnkeys @qth. net 
This  reflector  is  sponsored  by  Al 


Waller  K3TKJ  and  is  maintained  by 
Brian  K70N.  Til  keep  an  eye  on 

the  list,  and  see  if  anything  of  inter- 
est appears. 

I  guess  thai  about  brings  this 
edit  ion  of  RTTY  Loop  to  a  close. 
Remember  to  check  the  RTTY 
Loop  Web  site  at:  [htq>:y/www2.ari 
.nct/ajrAtty/1* 

You  can  also  drop  me  a  note  at 
ajr@ari.net,  or  even  by  snail  mail 
at  the  above  address.  You  can  see 
that  i  not  only  read  what  you 
write,  I  actually  appreciate  it,  and 
use  it!  So,  drop  me  a  note,  and 
we'll  see  what  develops. 


b^^KirariTl  310  Goffleld  St  Suite  4 
PillMII'lil         PO  Box  2748 
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EIeCTRON  ics  eugene!  Oregon  97402  $99.00 

http://vvvvw.motron,com 


Control  your  home 
from  your  radio! 


The  Auto-KaU®  AK-'16 
DTMF    Controller    Board 

features  16  retay  driver 
outputs  and  DTMF  to  X-10 
\iou3e  control  capability! 
L^ing  your  radio  keypad,  you  can  control  either  the  rel.ay 
outputs,  X-IO  modules,  or  both!  X-10  operation  requires  the 
PL-515  Fbwer  Line  Interface  ($20).  The  AK-16  mates  readily 
with  our  RB4/1  ($99)  or  RB-16/1  ($143)  relay  boards.  The 
0-12  digit  securfty  code  \s  user  programable  using  your  PTMF 
keypad*  Additional  features  include  re  prog  ra  ma  ble  CW  ID  and 
several  modes  of  operation,  including  two  with  CW  response 
tones,        Printed    circuit    board,    assembled    arrd    tested. 

VisA,   MastfrCarcJ,   Amlrican   ExpRcss,    DiscovER  CarcI 
COD     OH     CAsh     OR     MoNEy     ORdER     bAsis    oNly 

S/H:  S8  USA;     $1  I   CANAdA;     S16  FOREJqN.    COD:  $5 

Price  and  Specificatfons  are  subject  to  change  without  notice 

Se  Hobla  Espanol.  Pida  par  Don  Moser. 

Orders:  (800)  338-9058 

Info:  (541)  687-2118  Fax:  (541)  687-2492 


aRCL£  £46  ON  READER  SERVICE  CARD 


AMATEUR  TELEVISION 

web  site:  www.hamtv.com 


Wired  & 
tested  boards 

start  at  $49  for  the  builder, 


^j|TVC-4G 

only  $89 


Made  in  UBA 


SEE  THE  SPACE  SHUTTLE^IDEO 

AND  GET  THE  ATV  BUG    '^^t*^ 

Many  ATV  repeaters  and  rndividuals  are  retransmitting  Space 
Shuttle  Video  &  Audio  from  tJieir  TVRas  tuned  to  GE-2  (SSW)  Tsp 
9  vertical  or  weather  radar  during  significant  storms,  as  well  as 
tiome  camcorder  video  from  other  hams.  If  rf s  being  done  in  your 
area  on  420  -  check  page  577  In  the  97-98  ARRL  Repeater 
Directory  or  call  us,  ATV  repeaters  are  springing  up  all  over  -  all 
you  need  is  one  of  the  TVC-4G  ATV  420-450  MHz  downconveters, 
add  any  TV  set  to  di  2. 3  or  4  and  a  70  CM  antenna  (you  can  use 
your  435  Oscar  antenna).  You  dont  need  computers  or  other 
radios,  rfs  tiiat  easy.  We  also  have  ATV  downoonverters,  anten- 
nas, transmitters  and  amplifiers  for  the  400, 900  and  1200  MH2 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs  and  info. 
We  ship  most  items  within  24  hours  after  you  call 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


1-626-447-4565  M  Th  8am-6:30pm  pst    Visa,  IVIC,  UPS  COD 
P  C     ELECTRONICS  Email:lomsmb@aolxom 

2522  Pa«on  Ln.  Arcadia  CA  91007    "  **'■  ^^^  1-626^7-0489 
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Bad^° 


Nuntb^  €4  on  ycur  Feedback  csrd 


fun 


My  Strange  QSO 

Mysterious  voices  and  guarded  messages— a  typical  Sunday  afternoon  in  the  Midwest? 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NileslL60714-3l08 


II  was  a  cold  gray  Sunday  arternoon, 
one  of  those  winter  afternoonH  when 
everyone  in  the  norlhcrn  latitudes  is 
content  to  stay  indoors.  I  had  finished 
talking  w  iih  a  friend  in  the  Souih  Pacific 
on  15  meters,  a  schedule  that  we  tried  to 
keep  each  Sunday  afternoon.  The  band 
seemed  to  be  exceptionally  quiet;  not 
many  other  stations  anywhere  on  15-  I 
wondered  briefly,  but  thought  oh,  weU, 
count  your  blessings — ^at  least  there  was 
no  QRM,  and  signals  hciween  the  South 
Pacific  and  Chicago  were  very  readable. 
My  Friend  and  Td  had  an  enjoyable 
QSO.  We  had  often  joked  about  there 
being  an  ionospheric  pipeline  between 
our  homes  6.000  miles  apart,  we  en- 
joyed Q5  signals  so  often.  We  had  just 
signed  with  each  other  when  I  heard  an- 
other station  calling  on  the  frequency 
that  we'd  been  using.  He  must  be  calling 
Brian,  I  recall  thinking,  no  one  ever  calls 
9-land  for  a  DX  contact! 

I  ilsiened  for  a  few  seconds,  just  for 
fun,  10  see  who  was  calling  him.  Then  I 
heard  it:  'This  is  Alpha  Charlie  One 
calling  NZ9E.  Over." 

Alpha  Charlie  One?  1  kept  listening, 
not  really  knowing  how  to  reply.  My  DX 
friend  didn't  come  back  to  the  mystery 
station  either 

This  is  Alpha  Charlie  One  calling 
NZ90.  do  you  read  mc'!  Over." 

No  mistaking  it  this  time.  He'd  said 
"Alpha  Charlie  One"  and  my  correct 
call  I  remembered  from  studying  the 
FCC  rules  and  regs  thai  it  was  illegal  for 
licensed  hams  to  talk  with  unlicensed  I 
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bootleggers,  and  this  sure  seemed  to  fit 
that  bill!  I  hesitated  again,  but  the  Stmie 
call  was  repeated  once  more: 

This  is  Alpha  Charlie  One  calling 
NZ9E,  do  you  read  me?  Over/* 

Curiosity  finally  got  the  best  of  me.  I 
keyed  my  transmitter  and  returned  with 
"Alpha  Charlie  One,  I  think  you  said, 
this  is  NZ9E.  Are  you  a  hum  operator?" 

"No,"  was  the  reply,  "Tm  with  the  US 
military  in  ****  (Central  America),  How 
do  you  copy  me?  Oven" 


^^Are  you  sure  you  're 

supposed  to  be  on  this 

frequency?'' 


The  US  military?  Why  was  he  calling 
mc?  '*Yes,  Vn\  copying  you  well  enough/' 
I  responded,  ^'Are  you  sure  you^ne  sup- 
posed to  he  on  thi^  frequency?  This  is  the 
15-meter  amateur  radio  band/* 

'ItTl  be  okay/'  he  said,  *'I  need  some- 
one to  pass  on  a  message  for  me  io  tny 
headquarters  in  the  slates.  Can  you  do  if? 
Over/' 

I  felt  that  I  was  getting  in  loo  deeply  at 
this  point — perhaps  I  should  have  just 
ignored  his  call  in  the  first  place.  But 
then,  maybe  it  would  be  wrong  to  just 
throw  the  big  switch  and  leave  now.  Try- 
ing to  think  diis  out  on  the  run,  and  not 
leave  too  long  a  pause  between  his  trans- 
mission and  mine,  I  answered,  *This  is 
NZ9E.  I  don't  know,  are  you  sure  that 
this  is  okay?" 


He  came  back  with  "It's  okay— ^I  can't 
make  contact  to  the  stales  on  my  nonnal 
radio  channels.  Thai's  what  1  want  you 
to  pass  along.  Will  you  help  me?  Over.'* 

Tve  never  cared  much  for  that  "over" 
business — sounds  loo  military  or  too 
Hollywood,  but  since  he  was  used  to  it,  I 
decided  to  comply.  ''You  want  to  me 
contact  someone  here?  Aah.  over/'  I 
said. 

"Yes^  I'd  like  to  have  you  place  a 
phone  call  to  my  base  commander  and 
give  him  a  message,  over/' 

"Well,  all  right,  give  me  the  phone 
number  and  the  message/'  I  told  him. 

He  gave  me  the  number  to  caU  and 
asked  me  to  tell  them  that  the  nighttime 
frequency  was  not  gelling  through,  but 
to  use  the  daytime  frequency  instead; 
that  he  would  be  listening  on  the  day- 
time frequency  beginning  that  evening, 

"'Who  am  J  calling  and  where  are  they 
located?"  I  asked. 

Xan't  tell  you  thai/'  he  said,  "but 
promise  that  you  won't  stop  trying  to  get 
through  until  you've  passed  the  message 
personally/'  and  he  gave  me  the  name  of 
the  colonel  with  whom  I  was  supposed 
to  make  personal  contact. 

Great*  1  thought,  now  I  don^t  even 
know  what  I'm  passing  along  or  exactly 
to  whom! 

'*Can  you  promise  me  that?  Over/' 

*i  suppose,"  I  answered.  "You're  sure 
this  is  legal?  Over/' 

"^It's  okay/*  he  reassured  me  once 
more,  "but  please  assure  me  that  you'll 
gel  through  no  matter  how  long  it  takes," 


"Yes,  yes  I  will/'  I  promised.  What 
else  could  I  do  at  Ihis  point?  "Alpha 
Charlie  One  (what  am  I  doing  using  this 
goofy  call?),  this  is  NZ9E,  Til  pass  the 
message  for  you,  QSL?  ...errrr  rather, 
do  you  copy?  Over." 

^^Yes,  I  do,  NZ9E,  and  thanks  a  lot  for 
your  help.  It*s  important.  Alpha  Charlie 
One  clear." 

"Right,    understand,    NZ9E    is    also 


^7 


I  sat  way  back  in  my  chair  and  stared 
at  my  rig  for  several  minutes — what  had 
I  promised  to  do?  , 

I  turned  off  the  gear  and  walked 
slowly  upstairs,  still  not  quite  sure  what 
had  happened  or  how  I'd  managed  to  get 
involved.  I  wondered  if  my  friend  in  the 
South  Pacific  had  heard  any  of  that  ex- 
change. We  didn't  have  another  schedule 
until  the  following  weekend,  so  I 
couldn't  even  ask  him  what  he  had 
thought  of  all  of  that.  It  looked  like  I  was 
on  my  own  on  this  one. 

I  found  my  wife  Sue  (KA9UCK)  in 
the  living  room  reading  the  Sunday  pa- 
per. She  asked  me  how  my  schedule 
went, 

I  told  her,  'Tine,  Brian  says  hi,"  then  I 
told  her  about  the  strange  ending  to  our 
QSO. 

She  asked  me  what  I  was  planning  to 
do.  I  told  her  I  wasn't  quite  sure  yet,  I 
was  still  a  bit  confused  from  the  unusual 
conversation.  She  said  I'd  have  to  pass 
along  the  message— I  had  promised  I 
would.  I  agreed,  but  also  brought  up  the 
fact  that  I  wasn't  sure  how  legal  it  all 
was — was  this  guy  really  US  military  or 
some  terrorist  or  drug  runner — or?  Too 
much  TV  and  too  many  spy  movies,  I 
suppose, 

**Is  there  anyone  you  can  call  and  talk 
to  about  this  first?"  she  asked, 

"Like  who?"  I  said  almost  absent- 
mindedly, 

'How  about  the  FCC?"  she  offered. 

'What  if  what  I  did  was  illegal?"  I 
countered. 

"Well,  it  wasn't  like  you  did  something 
illegal  on  purpose,"  she  reasoned.  "You 
couldn't  just  ignore  the  call,  could  you?" 

"No,  I  suppose  not,"  I  said,  "but  how 
is  the  FCC  going  to  know  if  this  fellow 
was  on  the  up  and  up  or  not?  I  don't 
even  know/' 

We  talked  about  it  some  more  and  she 
convinced  me  that  I  should  keep  my 
word,  but  also  report  any  suspicions  that 
I  might  have  to  the  authorities. 
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I  thought  a  lol  about  that  through  ihe 
rest  of  Ihe  day.  I  also  called  the  number 
that  Alpha  Charlie  One  had  given  me. 
but  tlie  phone  rang  iind  rang  with  no  reply. 
I  was  actually  reheved.  1  didn't  really 
want  anyone  to  answer. 

The  next  day,  Monday,  1  woke  up  still 
thinking  about  the  previous  al'ternoon.  I 
had  pretty  much  decided  what  to  do. 

I  was  going  to  call  ihc  FBI  and  see 
what  they  thought  about  it — pass  the 
buck,  so  to  speak.  I  had  been  piiri  of  a  TV 
crew  that  had  done  a  piece  on  the  Chi- 
cago FBI  office  a  year  or  two  before  this 
incident,  so  1  thought  Yd  fee!  reasonably 
comfortable  talking  to  one  of  their  agents. 
They  were  pretty  nice  guys,  ihe  ones  Fd 
met  while  taping  the  show.  I  would  tell 
them  my  suspicions — Central  America, 
drugs,  terroilsts,  guerrillas,  etc, — and  see 
what  they  advised  mc  to  do.  Good  plan; 
that's  what  Fd  do.  After  all,  the  radio  sig- 
nals crossed  slate  lines^ — ^heck,  interna- 
tional boundaries!  Maybe  I  should  call 
the  CIA  instead?  No,  the  FBI  had  been  in 
less  hot  water— so  the  FBI  it  was. 

About  10  a.m.  1  telephoned  directory 
assistance  and  was  given  the  telephone 
number  for  the  FBFs  Chicago  office. 
Nervous,  and  not  wanting  to  come 
across  as  a  kook  or  crackpot,  I  dialed  the 
number.  Fm  getting  in  too  deeply,  I  kept 
thinking,  1  managed  to  convince  the  re- 
ceptionist that  I  was  a  concerned  citizen 
and  felt  that  I  should  speak  to  a  special 
agent.  That's  what  they  call  themselves. 
Special  Agent.s.  I  learned  at  least  that 
much  about  the  FBI  during  the  TV  piece 
we  did!  She  eventually  put  me  through.  1 
told  the  agent  that  1  was  an  amateur  ra- 
dio operator  and  briefed  him  on  what 
had  transpired  during  my  conversation 
with  Alpha  Charlie  One  the  day  before. 
He  was  a  really  nice  chap  and  he  even 
understood  something  about  ham  radio. 
He  seemed  to  know  that  I  wasn't  off  my 
rocker  but  rather  that  I  was  genuinely 
concerned  about  not  aiding  and  abetting 
anything  contrary  to  our  country's  inter- 
national position.  He  told  me  that  he 
knew  of  no  reason  why  I  shouldn't 
make  the  call  as  requested  (nothing  was 
particularly   sensitive  in  that  Central 
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American  country  right  at  that  time),  but 
he  asked  me  to  pay  close  attention  to  ev- 
ery thing  said  during  the  conversation 
with  the  party  that  I  was  asked  to  calk 
then  call  him  back  and  let  him  know 
how  it  went,  I  thanked  him  for  his  help 
and  advice,  and  we  hung  up. 

VesI  (One  of  those  yeses  that  kids  use  to- 
day when  they  feci  they've  accomplished 
something  worthwhile  or  passed  the 
buck!)  It  seemed  like  maybe  I  was  off 
the  hook !  As  long  as  I  had  the  FBI  on  my 
side,  could  1  wander  too  far  astray?  I 
called  the  number  given  me  by  Alpha 
Charlie  One  with  renewed  confidence. 

You  know  how  sometimes  you'll  hear 
switching  transients  when  your  phone 
call  is  routed  through  a  complex  internal 
network?  Weil,  it  seemed  like  I  was  tak- 
ing the  long  way  to  Mars  on  this  call! 
Switching  pulse  after  switching  pulse  .,. 
it  went  on  for  at  least  half  a  minute. 
Where  the  heck  was  I  calling?  Finally  a 
female  voice.  She  spoke  so  fast  that  Fm 
not  actual] v  sure  what  she  said,  but  it 
sounded  governmental — maybe  even 
military!  After  explaining  everything  to 
her  in  excruciating  detail,  she  said  that 
she  would  take  the  message  and  pass  it 
on.  I  told  her  that  I  had  promised  the 
sender  that  I  would  give  the  message  to 
the  colonel  personally,  and  that  I  fell  that 
I  was  morally  obligated  to  do  that.  She 
was  reluctant,  but  handed  my  call  off  to 
someone  else.  Don't  you  love  when  that 
happens?  Another  complete  explanation, 
I  still  wasn't  talking  to  the  named  colo- 
nel, but  maybe  I  was  getting  closer.  Fade 
back  for  a  pass;  pass  received.  I  found 
myself  talking  to  still  another  unrecog- 
nizable name,  still  not  die  colonel,  but 
still  getting  closer!  One  more  pass  and 
reception  and  I  was  at  least  in  the 
colonel's  office,  apparently  talking  to  his 
secretary.  It  was  getting  harder  and 
harder  to  gain  yardage  the  deeper  I  got 
into  the  maze,  but  1  was  finally  able  to 
break  through  their  defense  line  and  go 
for  the  touchdown.  I  was  over  the  goal 
line,  finally  talking  to  the  colonel  him- 
self! Great!  Just  one  more  complete  ex- 
planation ! 

He  asked  me  lots  and  lots  of  ques- 
dons,  most  of  which  1  couldn*t  answer — 
such  as  why  did  this  Charlie  Alpha  One 
call  me? 

I  didn't  know,  of  course;  I  supposed  it 
was  simply  because  I  was  there,  on  IVe- 
quency.  and  I  was  the  only  one  he  heard 
at  that  time-  Lucky  me!  The  colonel  was 


very  reserved  as  to  what  information  he 
was  willing  to  give  me  to  satisfy  my  own 
curiosity,  and  I  was  cool  enough  not  to 
ask  too  many  questions,  but  I  knew  that 
he  was  relieved  to  receive  the  message. 
Obviously,  he  knew  who  Charlie  Alpha 
One  was  (though  he  never  actually  said 
so!).  At  the  end  of  this  rather  strained 
conversation  (from  my  standpoint),  he 
asked  me  if  Charlie  Alpha  One  had  told 
me  anything  more  about  his  mission.  1 
said  "No." 

The  colonel  said  "Good!"  He  thanked 
me  for  calling  and  we  hung  up.  1  called 
back  the  FBI  agent  I  had  spoken  with 
earlier,  as  promised,  and  told  him  what 
had  transpired.  He  said  thai  he  was  satis- 
fied that  it  was  nothing  for  me  to  be  con- 
cerned about  any  further,  thanked  mc 
and  hung  up. 

The  following  Sunday  afternoon,  I 
asked  Brian  (my  DX  friend)  what  he 
thought  about  my  strange  QSO  with  the 
Charlie  Alpha  One?  He  hadn't  lis- 
tened— he'd  tuned  off  the  frequency 
when  he  heard  that  the  call  was  for  me. 
The  Charlie  Alpha  One  call  hadn't  really 
registered  with  him  at  the  ihne  either. 

So  that's  pretty  much  the  whole  story 
...  at  least  as  much  of  it  as  I  feel  free  to 
telk  I've  only  held  back  on  some  of  the 
specific  identification  details.  To  this 
day  Fve  never  heard  any  more  from  any- 
one involved.  Not  even  a  QSL  card!  1 
watched  the  news  more  intently  in  the 
following  weeks,  but  never  ^aw  any- 
thing that  might  have  been  even  re- 
motely connecled  with  my  strange  QSO. 
I  doubt  that  I'll  ever  know  the  whole 
story,  but  maybe  that's  for  the  best.  It's 
more  fun  to  imagine  what  it  might  have 
been  all  about.  Who  says  there's  no  ad- 
venture left  in  ham  radio?  I  doubt  that 
the  Internet  could  match  it! 

Posfcseript 

In  a  later  conversation  with  another 
ham  friend,  one  who  had  been  in  the 
comiiiunicaiions  branch  of  the  military,  1 
was  reminded  that  all  of  the  frequencies 
(including  our  beloved  ham  bands)  actu- 
ally belong  to  the  DOD,  the  Department 
of  Defense.  The  DOD  loans  the  frequen- 
cies out  to  the  FCC  to  dispense  to  the  ci^ 
vilitin  poi>ulation  during  times  of  peace, 
but  they're  still  DOD's  when  needed  in 
an  emergency.  It  makes  sense;  What's 
more  important  than  defending  our 
country  and  keeping  America  free? 
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Going  up?  In  power,  that  is?  Find  out  with  this  easy-to-build  instrument. 
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I'm  sure  yoy  wanl  to  communicate 
ctTectively  to  get  the  most  enjoy- 
ment ont  of  your  hobby.  Whether 

you  are  using  QRP  power  levels  (under 
five  watls)  or  the  legal  litnil,  measuring 
the  output  power  of  your  transmitting 
equipment  provides  some  assurance  that 
your  signal  has  a  good  start  in  overcom- 
ing the  vagaries  of  propagation. 

Many  stations  don't  have  instruments 
capable  of  indicating  forward  and  re- 
flected power  at  the  same  lime.  Build 
this  project  and  you  can  use  your  present 
SWR  meter  to  conlinuousl>  indicate  re- 
flected power  while  this  one  reads  for- 
ward power.  With  a  little  care,  you  can 
make  it  capable  of  accurately  indicating 
output  power,  loo. 

Aruuiidabout  melltod 

Most  amateurs  use  instruments  which 
measure  power  indirectly — current  in 
the  transmission  line  is  often  the  quan* 
tity  being  measured .  If  the  indicating  de- 
vice is  a  meter,  the  scale  will  be 
calibrated  in  watts  instead  of  amperes. 

This  is  possible  as  long  as  the  load  resis- 
tance is  known.  It  is  usually  assumed  to  be 
50  to  52  n.  Whether  the  measuring  circuit 
is  in  your  rig  or  in  an  external  unit,  this 
technique  is  usually  implcnicnled  in  a  way 
convenient  for  measuring  lellected  powcn 

In  addition  to  requiring  more  compli- 
cated construction,  the  usual  method 
uses  some  type  of  transmission-line 
transformer  or  current  transformer 
which  will  only  work  at  radio  frequen- 
cies. An  accurate  source  of  RF  power  at 
various  levels  is  necessary  lo  calibrate 
such  instruments. 

The  measuring  system  shown  here  can 


be  calibrated  with  an  inexpensive  EX^ 
voltage  source.  You  can  probably  tlnd 
many  of  the  components  in  your  junk 

box.  It  is  an  easy  and  inexpensive 
project.  For  accurate  power  measure- 
ments, the  load  seen  by  the  transmitter 
musl  be  a  known  value  (as  is  also  the 
case  with  current-based  measuremenls). 

Because  peak  RF  voltage  is  being 
measured,  you  can  connect  a  source  of 
known  DC  voltage  for  calibration  pur- 
poses to  this  circuit  without  the  custom- 
ary 50 12  load.  It  is  not  necessary  to  send 
large  amounts  of  power  to  the  load.  A 
voltage  reading  h  just  as  valid  when 
taken  across  a  low-power  (high-resis- 
tance) load  as  when  read  across  a  high- 
power  (low^-rcsisiance)  load. 

If  we  are  talking  about  DC  circuits, 
power  is  related  to  voltage  and  resis- 
tance by  Equation  1 :  P  =  EVR. 

Power  (P)  is  equal  to  the  voltage  (E) 
squared  divided  by  the  resistance  (R). 

The  basic  units  for  this  relationship 
are  watts,  volts,  and  ohms. 

We  can  also  use  this  relationship  v\  ith 
RF  voltages.  Your  transmitting  equip- 
mem  will  produce  an  output  signal  with 
a  sine  wave  shape.  It  does  not  contain 
the  same  amount  of  power  as  a  DC  sig- 
nal with  the  same  peak  voltage.  To  con- 
vert Lhe  peak  RF  voltage  to  a  value 
equivalent  to  DC  of  the  same  power 
level  multiply  it  by  0.707. 

The  reason  for  discussing  peak  voltage 
is  b^ause  a  simple  rectifier  cia^uii  can  be 
used  to  detect  the  peak  voltage  of  the  RF 
waveform.  The  schematic  in  Fig.  1  bhow  s 
how  the  transmitter  output  voltage  is  re- 
duced by  a  voltage  divider  made  ot^  R I  and 
R2  befoie  being  rectified  by  diode  Dl . 

Reducing  the  voltage  applied  lo  the 
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diode  is  necessary  l>ecause  it  would  be 
destroyed  by  high-power  operation  if 
connected  directly  to  the  transmission 
line.  Diodes  capable  of  withstanding  high 
voltage  have  relatively  slow  switching 
speeds  and  other  characteristics  which 
make  them  unsuitable  for  this  application. 

Pesky  parasites 

Unfortunately,  parasitic  capacitances 
can  cause  the  response  of  this  circuit  to 
var>  when  used  over  a  wide  frequency 
range  such  as  L8  to  30  MHz,  This  effect 
is  represented  by  Cp  and  Cp',  These  are 
not  actual  components.  They  rcpfesent  the 
capacitances  that  exist  iTctween  various 
parts  such  as  component  bodies,  leads, 
the  diode  junclion.  and  the  enclosure. 

Often,  Cp'  will  be  large  enough  to  reduce 
sensitivity  as  tlie  frequency  is  increased 
with  all  otter  factors  being  constant.  You 
can,  however,  correct  itiis  shortcoming 
by  using  the  correct  value  for  Cp. 

In  Photo  A,  the  parasitic  capacitance 
Cp  is  increased  because  the  ends  of  Rl 
are  brought  close  to  each  other,  Rl  is  ac- 
tually made  of  4  resistors  for  increased 
power  rating.  Two  parallel  resistors  are  in 
series  w^ith  two  other  parallel  resistors,  all 
being  of  Llic  same  value. 

Final  adjuslment  is  made  by  bending 
leads  of  the  resistor  bodies  composing 
Rl  farther  from  or  closer  ti>  the  enclo- 
sure bottom  formed  by  the  copperclad 
l>oard.  This  effectively  adjusts  Cp', 

Another  way  to  adjust  for  a  flat  fre- 
quency response  is  to  make  Cp  variable. 
You  can  do  this  by  soldering  a  short  pig- 
tail to  the  input  end  of  RL  To  increase 
Cp,  bend  the  end  of  this  lead  closer  to 
the  opposite  end  of  Rl . 
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Fig.  L  Four  half-wan  resismis  make  up  RLR2  h  1/4  War  larger.  '^R4  can  consist  of  several 
individtiai  reshtors  in  series  or  series/parallel  combination  to  achieve  the  required  value. 
Another  possibility  is  to  use  a  fixed  resistor  and  a  variable  one.  In  this  example,  a  ISO  kQ  re- 
sismr  in  series  xrirh  a  30  kQpot  could  be  used.  DJ  is  a  1N34A  (available  at  Radio  Shack™  ). 


One  aUemalive  for  alleviating  the  ef- 
fects of  parasitic  capacitance  is  to  use 
much  smaller  values  for  Rl  and  R2.  If  RI 
and  R2  have  much  lov^^er  resistance  val- 
uer, perhaps  by  a  factor  of  10,  the  reac- 
tance caused  by  parasitic  capacitance  is 
relatively  inconsequential  at  HR  Unfortu- 
nately, pov^er  dissipated  by  the  resistors 
will  be  much  greater.  At  an  RF  output 
level  of  1000  W  into  a  50  Q  load.  Rl  and 
R2  in  Fig,  1  w\)uld  dissipate  mure  than 
7  W  total  if  their  values  w^ere  reduced  this 
much.  OLher  complications  such  as  para- 
sitic inductance  and  unwanted  inductive 
coupling  can  also  enter  the  picture  if  you 
choose  this  route. 


Photo  A.  R2  is  hard  lo  see  in  this  photo,  but 
it  is  soldered  to  the  ground  plane.  RI  con- 
sists of  the  four  1/2  W  resistors,  with  two  of 
them  connected  to  the  solder  lug  atop  the 
cone-shaped  ceramic  insulator.  A  small 
square  of  copperclad  board  is  cemented  to 
the  ground  plane  and  supports  the  junction 
of  DL  CL  and  R3.  A  short  piece  of  hookup 
wire  soldered  to  the  ground  plane  secures 
the  RC-58  table. 
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To  find  out  if  the  circuit  has  a  flat  fre- 
quency response  over  the  intended  range, 
you  need  an  RF  signal  source  and  some 
method  of  ensuring  that  signal  levels  are 
the  same  at  both  ends  of  the  range. 

For  a  flat  respon.se  from  L8  to  30  MHz, 
you  need  only  a  relative  reading  at  both 
frequencies.  An  absolute  reading  is  not 
necessary  at  this  point.  Just  make  sure 
the  two  readings  are  equal. 

Wait  a  minute:  If  you  already  have  a 
power  meter,  why  build  another  one? 
One  reason  is  that  you  can  use  your  ex- 
isting gear  to  help  calibrate  an  instrument 
capable  of  making  reasonably  accurate 
measurement^  at  higher  power  levels. 

Suppose  you  have  a  100  W  rig  and  de- 
cide to  acquire  an  amphfier.  Older  amps 
and  home- built  ones  may  not  have  an 
absolute  indication  for  power  output  or 
you  may  need  something  such  as  this 
project  as  a  standard.  Similar  problems 
may  exist  for  amplifiers  made  to  boost 
QRP  rigs  to  higher  output  levels. 

In  the  above  case,  you  could  use  an 
HF  transceiver  as  the  source  as  long  as 
you  have  a  power  meter  (calibrated  or 
relative,  internal  or  external}  with  a  flat 
frequency  response-  Most  power  meter- 
ing circuits  will  have  a  relatively  flat  re- 
sponse.  Some  instruments  commonly 
known  as  *'Monimatches"  are  made  for 
measuring  only  SWR.  They  have  a  rap- 
idly increasing  response  with  increasing 
frequency,  and  are  not  suitable  for  this 
particular  rest.  If  you're  not  sure,  you  can 
modify  Fig.  1  to  use  it  for  this  purpt}se. 

To  modify  Fig,  1  for  testing  the  high- 
and    low-frequency    signals    of    your 


source,  simply  solder  a  short  wire  jumper 
across  Rl,  The  circuit  is  now  suitable  for 
measuring  outputs  of  up  to  about  25  W,  Use 
this  arrangement  to  test  or  adjust  your  RF 
source  to  ensure  that  equal  power  levels  are 
obtained  at  both  test  frequencies.  This  is 
possible  because  the  reactance  caused  by 
parasitic  capacitance  Cp'  is  negligible 
compared  to  the  50  Q  load- 

If  the  RF  source  is  diftlcuU  lo  do  this 
with  because  of  varying  output  levels, 
you  could  make  a  lempgrary  or  even 
permanent  version  of  this  modified  cir- 
cuit for  low -power  testing.  Leave  it  con- 
nected to  the  load  as  you  test  and  adjust 
the  high-power  RF  voltmeter  for  a  flat 
frequency  response. 

I  used  a  100  \xA  meter  movement  for 
Ml.  When  you  are  adjusting  Cp^  by  po- 
sitioning resistors,  temporality  use  a 
value  for  R4  that  provides  a  deflection 
of  at  least  half-scale  or  more  for  ML 
Small  changes  in  response  will  be  easier 
to  read  in  this  way. 

Suppose  the  power  level  when  adjust- 
ing Cp'  is  20  W.  This  would  correspond 
to  a  peak  voltage  of  approximately  44-7 
V.  For  a  full-scale  meter  indication  at  50 
V  peak,  the  total  resistance  of  Dl,  R2, 
R3,  R4,  and  the  meter  movement  should 
equal  500  ki'i. 

Alternatively,  you  can  use  a  multimeter 
set  at  the  appropriate  voltage  scale  in 
place  of  ML  Analog  multimeters  are 
fine  for  this  purpose  and  digital  ones  arc 
even  better.  Remember  to  test  with  any 
cover  in  place  over  the  rectifler  circuit 
because  it  will  affect  Cp', 

Once  you  have  the  rectifier  circuit  set 
up  for  a  flat  frequency  response,  it  can 
be  calibrated  to  measure  actual  power 
levels.  As  I  mentioned  previously,  you 
can  use  a  dedicated  meter  movement  or 
use  a  multimeter  connected  at  R3. 

A  double-checking  doubter 

My  RF  voltage/power  meter  is  cali- 
brated for  a  full-scale  reading  at 
lOOOW.  This  means  that  it  is  at  fulL 
scale  deflection  (the  100|iA  indication) 
at  3164  peak  RF  volts  as  well  as  DC 
volts-  I  used  the  AC-powered  voltage 
doubier  in  Fig,  2  constructed  bread- 
hoard  style  to  adjust  R4  for  the  proper 
residing.  Actually,  you  can  calculate  the 
value  needed  for  R4  using  Ohm's  Law  and 
Equation  #2.  However,  this  procedure 
helps  double  check  the  results  in  the  event 
component  tolerances  cause  errors. 


Eto  not  conneci  the  50  Q  dummy  load 
for  this  part  of  the  test.  The  litUe  voltage 
doubler  is  not  designed  to  supply  2000 
W  to  the  dummy  load! 

The  voltage  divider  composed  of  Rl 
and  R2  in  Fig.  1  will  reduce  316.4  V  to 
about  2K65  V.  With  the  additional  100 
fiA  current  drawn  by  the  meter  move- 
ment, it  will  be  reduced  even  more  to 
about  2 1 .2  V.  For  a  full-scale  reading  at 
100  jiA  with  316.4  V,  the  total  resis- 
tance of  Dl,  R3,  R4,  and  Ml  should  be 
212  kil.  Actually,  it  may  have  to  be 
slightly  lower  because  of  individual  di- 
ode characteristics-  The  meter  cunent  in 
Fig,  1  causes  the  circuit  to  be  a  less-than- 
perfect  peak  detector 

In  the  event  that  you  simply  haul  some 
parts  out  of  the  junk  box  lo  construct  this 
circuit,  the  calibration  piDCcdure  is  a  pretty 
good  way  to  make  up  for  imprecision  in 
several  areas.  This  is  the  reason  Rl  was 
64  kn  in  the  prototype  (a  nonstandard 
value)  instead  of  62  or  68  kil.  The  resis- 
tor tolerances  were  rather  wide. 

Alternatively,  using  precision  1%  re- 
sistors will  yield  reasonably  good  results 
if  you  don't  have  a  means  of  making 
very  accurate  resistance  or  high-voltage 
(DC)  measurements  and  Ml  itself  is  ac- 
curate. Calculating  the  voltage  at  the  top 
of  R2  IS  easy  as  long  as  you  don't  have 
to  contend  with  the  meter  current.  Add™ 
ing  the  meter  current  complicates  things 
because  the  voltage  divider  is  now  al- 
tered. To  calculate  the  voltage  across  Rl 
use  Equation  2:  El  ^  [(Et  x  Rl)  +  (lb  x 
R2xRl)]/R2  +  Rl, 

£1  ts  the  voltage  across  RL  E2  is  tJie 
voltage  across  R2.  lb  is  the  meter  cur- 
rcnL  Et  is  the  total  voltage  across  the  re- 
sistor string^ — ^in  other  worts,  at  the 
transmission  line.  Finding  the  voltage 
acit>ss  R2  is  simply  a  matter  of  subtract- 
ing El  from  the  total  voltage,  as  in 
Equation  3:  E2  =  Et  -  El . 

Fig.  3  is  a  simplified  representation  of 
Fig.  1.  There  are  efTectively  only  three 
current  paths  for  the  rectifier  circuit  in 
this  project:  la,  lb,  and  It,  Yes,  a  current 
path  exists  through  the  dummy  load.  It 
lodds  the  voltage  source  for  ihe  transmis- 
sion line,  but  otherwise  has  no  effect  once 
you  know  the  transmission-line  voltage, 

Rm  represents  the  total  resistance  in 
the  scries  path  supplying  meter  Ml. 
Analog  D' Arson  val-type  movements 
may  have  a  resistance  of  several  hun- 
dred to  maybe  3,000  ft.  Most  digital 
voltmeters  have  an  input  resistance  of  10 
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Fig,  2.  This  voltage  douhler  circuit  can  be  used  to  check  calibration  of  the  RF  vokage/power 
meter.  D2  and  D3  can  be  a  IN4005,  IN4006,  or  IN4(H)7.  Adjust  the  variable  resistor  for 
3 16  A  Var  the  transmission-line  terminafs  if  you  want  to  simulate  (he  peak  voltage  of  a  I  kW 
sine  wave  into  a  50  £2  load.  Component  values  are  not  critical.  Just  be  sure  to  use  voltage  and 
power  ratings  at  least  as  high  as  those  listed  and  use  extreme  caution  with  the  high  voltage. 
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Fig.  J,  Most  of  the  pmhkm  in  determining 
El  involves  finding  the  current  in  Rl  by 
substituting  equivalent  expressions  for  It. 


Neder  srv  die 

Com  inued  from  page  45 

look  over  my  guide  lo  hooks  you're  crazy  if 
you  don't  read — ihcne  are  several  excel  [cm 
ones  on  raising  children.  Like  The  Prenatal 
Classroom,  which  explains  how  you  can 
teach  your  child  around  l(K)  woitls  before 
it's  bom,  [bus  giving  it  ^  subslanlial  head 
Stan  in  Iciiniing.  And  how  you  can  instill  a 
love  or  good  ii^u^ic,  uk>. 

Magnets 

I  presume  that  despite  my  reviewing  two 
bcjoks  on  magnetism  in  my  cditoriah,  and  ihen 
inclLiding  them  in  my  guide  to  Bonks  You're 
Crazy  if  You  Don't  RmtL  tliat  you  haven't 
bothered  to  do  any  honiewurk  on  niagnel.i,sm. 

The  Rawlcs  and  Davis  book.  The  Mag- 
netic Effect,  piibliiibcd  over  20  yciirs  ago* 
cites  many  experimcnis  where  seeds  were  pul 
over  ihc  nonh  and  soiuh  ptiles  of  mLignets. 
Seeds  expensed  to  ihe  noith  pole  energy  grew 
slower,  developed  diinner  pUmis  and  potir 
fruits  and  vegtrinblcs.  SihiiIi  pnjc  cnei'gy  resulted 
in  vigorous  growth  and  bigger,  sweeter  fruit. 

It  turns  out  (surprise!)  that  magnets  have  a 
similar  effect  on  humnns  nnd  animals,  A 
good  friend  of  mine,  who  is  an  expert  on 
magnets,  visited  recently  and  when  Sherry 
had  a  sore  knee  and  elbow  from  bursitis, 
taped  two  small  magnets  to  the  affected  ar- 
eas when  she  went  to  bed.  The  next  morning 
the  pain  and  swellings  were  gone  and 
ha\eii"lcomc  back! 

By  the  way,  when  it  comes  to  plant 
growth,  you  can  have  a  profound  effect  on 
the  growth  of  seeds  and  plants  by  either  lov- 
ing or  hating  them.  If  you  icll  some  seeds  that 
they  are  no  good,  that  they  are  ugly  and  never 
will  be  any  good,  you'll  get  slow  growing, 
stunted  plants.  If  you  tell  them  what  fantastic 
seeds  ihey  are,  that  they  are  going  to  grow- 
high  and  sinong  and  paxluce  beautitul  flowers 
or  vegetables,  youTl  get  just  that. 

Hey,  read  Seirets  of  the  Soil,  it's  in  my 
guidel    Music    helps    plani    growth    too. 

Coutimted  on  page  79 
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megohms.  If  you  use  a  digital  vollmeten 
that  is  high  enough  to  treat  Rl  and  R2  as 
a  simple  voltage  divider  insieaj  of  using 
Equation  2. 

The  current  path  through  R2  is  repre- 
sented as  la  and  curreni  in  Rm  (the  meter 
circuit)  is  ib.  These  currents  are  com- 
bined in  Rl  as  It  After  finding  El,  E2  is 
the  difference  between  Et  and  El ,  so  you 
can  simply  divide  E2  by  lb  lo  find  Riti. 

I  mounted  all  of  the  rectifier  circuitry 
on  a  small  piece  of  copperctad  board. 
This  includes  a  PL-259  plug  and  two 
binding  posts  for  attaching  the  meter 
leads  in  Photo  B.  The  PL-259  plug  is 
mounted  by  tightening  an  RG-58  cable 
adapter  against  the  board  after  inserting 
it  into  a  slot  cut  for  this  purpose. 

Referring  back  to  Photo  A.  the  con- 
nection between  Rl  and  the  transmis- 
sion line  is  made  very  close  lo  the 
PL-259  by  carefully  splitting  the  coax. 
The  shield  braid  is  left  iniacL  A  Mouser 
stamped  steel  box  serves  as  a  cover. 

The  meter  movement  is  housed  in  a 
painted  wooden  box.  Photo  C  shows 
how  everything  is  assembled,  with  the 
RF  rectifier  assembly  connected  lo  a 
dummy  antenna, 

I  usually  use  ii  to  monitor  output  con- 
tinuously by  screwing  it  directly  onto 
the  output  of  the  SWR  meter  that  goes  to 
the  antenna  system.  If  die  SWR  reading 
is  close  to  1:1,  the  power  reading  should 
be  reasonably  accurate. 

If,  however,  several  feet  of  coaxial- 
cable  jumper  separate  your  SWR  (re- 
flected power)  meter  and  rectifier 
assembly,  the  RF  voiLage/powcr  meter 
could  be  indicating  a  voltage  developed 
across  something  oUier  than  50  ii.  This 
is  especially  true  with  some  anienna 
systems  on  the  higher  bands. 

Some  summation 

Don't  get  lost  in  the  deiails.  They  are 
here  to  provide  options.  If  you  don't 
want  to  (or  can't)  adapt  the  circuit  to 

your  individual  requirements  with  one 
method,  perhaps  another  will  work. 

To  recap,  the  main  idea  is  to  make  a 
resistive  voltage  divider  which  feeds  an 
RF- voltmeter  circuit.  We  compensate 
for  parasitic  capacitance  to  make  sure 
the  voltage  divider  has  a  flat  frequency 
response  across  the  desired  frequency 
range. 

Next,  we  set  up  the  meter  circuit 
so  that  it  reads  full  scale  at  a  voltage  i 


Photo  B.  A  PL'259  connector  and  tno  bind- 
ing pasts  a  I  loir  convenient  connections  to 
the  load  and  meter  ieads. 

corresponding  to  the  peak  voltage  of  an 
RF  sine  wave  at  a  chosen  power  level.  In 
this  example,  the  level  is  1(XK)  W,  al- 
though lots  of  other  power  levels  could  be 
chosen.  You  might  pick  150  or  1500  W 

You  can  design  the  meter  circuit  em- 
pirically by  testing  its  respt>nse  to  an  ac- 
curately set  voltage  (RF  or  DC),  or 
carefully  compute  and  select  rcsisti>r 
values  to  use  with  an  accurate  meter 
movement  or  DVM. 

Even  relative  measurements  are  quite 
useful  if  you  end  up  with  less  than  accu- 
rate results.  I  can  remember  occasions 
when  I  was  blissfully  unaware  that  the 
low  SWR  reading  was  fiot  because  of  a 
well -matched  antenna  sy,slem  (dead  mike, 
keying  with  drive  turned  down,  etc.)- 

This  RF  voltage/power  meter  has 
proven  to  be  a  valuable  addition  lo  my 
shack  for  both  testing  and  gejieral  operat- 
ing. You*  11  benefit  from  yours,  too! 


Photo  C.  The  meter  can  be  placed  at  a  con- 
venieni  distance  from  the  rectifier  circuit. 
The  legend  on  the  meter  box  %i'hich  reads 
''WAITS  ^  iREADING x2237mor  results 
in  the  following  correlations:  fO^A  =  10  W; 
20/iA  =  40  W;  40fiA=  160  W:  80^^  640 
W;  atidfull  scale  =  100  fiA  ^  1000  W.  RMS 
voltage  equals  2237  midtiplied  by  the  read- 
ing. The  box  covering  the  rectifier  assembly 
is  a  Mauser  i^53  7  M018-PLTD. 


Number  ft  on  your  Fs^bsck  card 


Variable  Current  Load  Bank 


A  bright  idea  for  testing  power  supply  parameters. 


Dave  Evison  W7DE 

153  Park  Avenue 

Palo  Alto  CA  94306 


Few  of  us  would  lempl  fate  by 
playiQg  Russian  roulette  with  a 
loaded  revolver,  bul  we  play  a 
similar  game  of  chance  with  our  solid- 

stalc  ri^i^  when  wc  connect  them  lo  un- 
tested power  supplies.  Simply  measuring 
Lhc  uji loaded  output  vollage  of  a  power 
supply  is  not  enough.  The  sharp  drop  or 
rise  of  output  voltage  IVuni  a  pcjorly  regu- 
laied  supply  can  cause  serious  damage  to 
equipment  operaling  trt>m  il. 

This  article  descrilies  a  simple,  inex- 
pensive load  bank — ^akmg  with  a  brief 
discussion  of  power  supply  tests  and 
measurements — for  perrorming  confi- 
dence tests  on  power  supplies  before 
connecting  them  to  your  equipment.  The 
scope  of  this  article  is  limited  to  I2V  to 
15V  DC  power  supplies,  and  to  tests  that 
require  a  minimum  of  Lest  equipment. 

Mitst  amateur  power  supplias  can  be 
checked  quite  effectively  using  three  simpk* 
tests:  load  regulatii^n,  line  regulation,  and 
ripple. 

Load  regulation 

Testing  load  regulation  and  ripple  in* 
volves  supplying  a  calibrated  load  to  the 
power  supply.  While  a  simple  load  bank 
can  be  built  using  an  assortment  of  high 


wattage,  low  resistance  resistors  or 
rheostats,  there  is  also  a  simple  junk  box 
solution  (for  12V  lo  15V  supplies) — ^use 
automobile  lamps.  They  are  available  at 
any  auio  supply  store  or  service  station, 
cheap,  easily  replaced^  and  come  in  a 
wide  assortment  of  power  ratings. 

Fig,  1  illuslralCN  a  simple  load  bank  us- 
ing readily  available  automobile  brake/ 
stop  lamps.  While  only  three  lamps  are 
shown,  more  can  be  added  as  needed,  'fhe 
lamps  selcLted  have  two  filaments  in  each 
!  envelope.  One  requires  0,6  amps  (this  is 
the  tail  lamp  element)  and  the  other  L8 
amps  (the  brake  light  element).  As 
shown,  the  load  bank  will  supply  loads 
of  0.6  to  7.2  amps  in  twelve  0.6-amp 
steps  (see  Table  1), 

There  are  some  trade-offs  when  using 
lamps  for  loads.  The  first  is  that  an  in- 
candescent lamp  has  a  positive  tempera- 
ture coefficient  fits  resistance  increases 
with  heat).  Therefore,  when  voliage  is 
first  applied  there  is  a  great  inrush  of 
current  because  of  Uie  low  resistance, 
hut  the  filaments  heat  up  quickly  and  the 
power  supply  should  tolerate  this  low 
duty  cycle  overload* 

However,  some  industrial  power  sup- 
plies incoiporaiing  crowbar  protection 


may  respond  lo  the  rapid  inrubh  of  current 
as  indicating  a  short  circuit,  and  thev  will 
shut  down  the  output  to  protect  the  sup- 
ply. It  is  my  persona]  opinion  that  such 
power  supplies  are  not  suitable  for  ama- 
teur use  because  of  the  rapid  and  heavy 
current  demands  of  CW  operation.  And  m 
this  sense,  tlie  (Limps  pmvide  a  rigorous 
test  for  just  such  operation. 

The  second  problem  is  the  very  bright 
light  developed  by  the  lamps'  doing 
what  they  were  designed  to  do.  This 


Load  Switch  Settings 

Switch 

#1 

#2 

#3       #4 

t5 

#6 

Current 
(A) 

0.6 

0.6 

0.6 

1.8 

1.8 

1.8 

Total 
Current 

0 

0 

0 

0 

0 

0.6A 

1 

0 

0 

0 

0 

1.2A 

0 

0 

0 

0 

0 

1.8A 

0 

0 

0 

0 

2AA 

1 

Q 

0 

0 

3.0A 

0 

0 

0 

0 

3.6 

Q 

0 

0 

42A 

1 

0 

0 

4.aA 

0 

Q 

0 

1 

5.4A 

0 

0 

1 

e.aA 

1 

0 

1 

6.6A 

1 

i 

1 
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Fyf.  /.  Diagram  and  .Kchemaiic. 

problem  can  be  managed  by  placing  the 
load  bank  out  of  direct  view,  or  wearing 
sunglasses,  etc.  Bui  there's  even  a  plus 
lo  the  light  situauon:  You  know  when 
ihe  lamps  are  loading  the  power  sup- 
ply, even  withoul  an  ammeter  in  the 
line,     . 

Let's  define  the  measurements  we 
will  be  making.  Load  regulation  deals 
with  the  change  in  output  voltage  from 
a  no  load  lo  lull  load  situation  (and  ex- 
pressed in  percentage  of  change).  A 
power  supply  suitable  for  amateur  use 
should  regulate  to  within  at  least  10%, 
For  example,  il"  a  power  supply  deliv- 
ers 14  volts  without  a  load,  and  drops 
to  12.6  volts  while  supplying  full  out- 
put current,  the  regulation  (as  a  per- 
centage) would  be  calculated  as 
Follows: 

%  Voltage  Regulation  =  I  -  (FL/NL)  x 
100 

where 


0.6  .Amp 


1,8  Anip 

FHamait 


NL  =  Voltage  autpul  with  no  load 
FL  =  Voltage  ouipul  while  supplying 
full  load 

thus 

%  Voltage  Regulation  =  1  -  (12  6/14) 
X  100 
%  Voltage  Regulation  =  10 

line-P^uIation 

Line  regulation  deals  with  the  change 
in  output  voltage  with  a  change  in  line 
voltage  (generally  ±10%  change  in  AC 
input).  This  measurement  is  generally 
performed  with  the  supply  delivering 
maximum  rated  output  current.  A 
power  supply  suitable  for  amateur  use 
should  line  regulate  to  within  5*%  or 
better.  For  example,  if  a  power  supply 
delivers  12.6  volts  at  full  output  current 
with  the  line  voltage  set  to  132  volts 
AC,  and  delivers  12.0  voks  at  full  out- 
put current  with  the  line  voltage  set  to 
108  volts  AC,  the  line  regulation  would 
be  calculated  as  follows: 

%  Voltage  Regulation  =  I  -  (LL/HL)  x 

too 

where 

LL  =  Voltage  output  at  full  load  with 
line  voltage  set  to  108V  AC 

HL  =  Voltage  output  at  full  load  with 
line  voltage  set  to  132V  AC 

thus 

%  Voltage  Regulation  =   I   -  (12.0/ 
12.6)  X  100 
%  Voltage  Regulation  =  4,8 

Ripple 

Ripple  (or  hum)  is  measured  at  full 

output  load  and  generally  expressed  in 

AC    millivolts.    The 

less  ripple  ihe  better! 
Even  for  amateur  use, 
the  ripple  reading 
should  be  less  than 
0,5%,  For  example,  a 
power  supply  delivers 
12  volts  DC  at  full 
load  and  its  ripple 
measures  60  mV  rms. 
Although  this  is  0.5% 
of  the  output  voltage. 
60  raV  can  cause  a  lot 
of  grief  around  high- 
gain  audio  amp !i tiers 


conversion  receivers!),  huportani:  If  the 
power  supply  being  tested  is  a  switcliing  type, 
a  minimum  load  musl  always  be  applied  or  il 
will  m)l  function.  Therefore,  the  regula- 
tion test  should  be  from  minimum  load 
to  full  load- 


*T/re  less  ripple,  the  better!*^ 


A  typical  test  setup  for  performing 
load  and  ripple  measurements  is 
shown  in  Fig*  3  Notice  thai  the  digital 
voltmeter  is  connected  directly  to  the 
power  supply  terminals  for  maxiraura 
accuracy  because  of  copper  losses  in 
the  test  setup  wiring.  Determining  the 
load  burden  based  upon  Table  1  will 
be  close  enough  for  most  applications. 
However,  if  you  use  the  lamp  load  bank 
to  test  lower  voltage  power  supplies 
(such  as  5V  or  9V  units),  an  ammeter 
should  be  used. 

Another  thing  to  keep  in  mind  is  that 
regulation  specifications  interact.  For 
example,  varying  fine  voltage  (perhaps 
from  a  portable  AC  generator  during 
Field  Day.  or  a  long  extension  cord, 
etc.),  combined  with  the  load  regula- 
tion, can  result  in  severe  regulation 
swings.  And,  of  course,  take  into  ac- 
count  the  copper  losses  of  the  cable 
Iroin  the  rig  to  the  power  supply  and  the 
resistance  of  inline  connecU)rs.  You 
should  cither  imnijuize  ail  of  these  fac- 
tors, or  hope  you  never  experience  a 
worst  case  event! 

While  there  arc  a  lot  of  oiher  mean- 
ingful power  supply  specifications 
(such  as  recovery  time,  regulation 
overshoot,  etc.),  simple  regulation  antl 
ripple  tests  are  adequate  for  mo^ 
amateur  applications. 


Powa-  Supply  tinder  Teat 


£=5b=. 


Varuc 
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Digital  VftltgfMitoir 


Load  Bank 


Fig,  2.  Type  1034  pinou!\ 
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(and   especially    direct     Fig,  3,  Regulation/npple  test  setup. 
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Khbdom 

Contmued  from  page  63 

stringing  a  dipole  in  the  trees. 

There's  nothing  wrong  with  that, 
but  it's  led  to  a  near  Itiss  of  the  "art" 
element  of  radio.  The  days  of  fid- 
dling  wjih  vacuum  lube  neuimlizii- 
tlc5il  and  mch  are  pretiy  much  over. 
So,  in  the  interest  of  keeping  the 
an  of  radio  going,  this  month,  I 
thought  il  would  be  ftjn  to  explore 
transmiiiers  and  Ihcir  quirks. 

Intt%  beginning 

Before  you  can  send  a  signal 
oul  from  your  antenna,  you  have 
to  tnakc  one*  A  signal,  thai  is;  Vm 
assuming  you  already  have  the 
antenna!  How  ihe  RFis  generated 
varies  greatly  by  the  type  of  RF 
you  want  to  make,  FM.  AM.  SSB, 
CW.  VHF  and  UHF  all  have  dif- 
ferent methods  of  generation,  To 
general  i/c.  though,  the  process 
requires  one  or  more  oscillators, 
a  modulator  of  some  kind  and  an 
amplifier  or  two. 

CW 


are  unwanted  sidebajids  caused 
by  the  rapid  transitions  of  the 
key's  on  and  off  slates,  A  capaci- 
tor or  two  can  easily  damp  key 
clicks  by  "softening"  the  transi- 
tions (slowing  them  down),  but 
such  softening  plays  havoc  with 
oscillalors,  so  it's  rarely  used  in 
single-stage  designs  which  key  the 
power  going  to  the  oscillator  Now 
and  then,  vou  can  eci  awav  with  it 
w  hen  the  oscillator  is  cr>^stal-con- 
trolicd. 

In  il  modern  multistage  radio. 
keying  is  much  more  complex 
than  a  simple  on/off  signal.  A 
typical  HF  rig  has  a  pretty  in- 
volved keying  circuit  which  se- 
quences various  opcratian55  each 
time  you  press  the  key.  First,  the 
synthesizer's  VFO  is  put  on  the 


matter  what  ihe  waveform 
originally  looked  like.  In  fact. 
that\s  how  it's  done  in  viruially 
all  CW-oniy  transmitters. 

AM 

Next  up  the  evolutionary  modu- 
lation sc^aie  is  AM.  This  mode  shares 
more  with  CW  than  you  might 
imagine!  Basically.  il*s  a  steady 
carrier  which  has  its  sirength,  or 
amplitude,  moving  hi  step  with  the 
audio  (or  data,  or  whatever)  you 
wish  it  to  carrv.  The  aclUiil  \iVa\e- 

■r 

form  is  spectrally  more  complex 
than  that,  hut  the  method  of  gen- 
eration really  is  that  simple.  Since 
the  carrier *s  strength  must  track 
the  modulation^  that  would  stjg- 
gest  a  linear  ampliOer  stage  for  the 


£4 


With  tubes,  it  wasn  't  tiard  to  get  a  few 
watts  right  out  of  the  oscillator '' 


It's  easy  to  generate  RF  using  a 
one-stage  oscillator,  and  zillions  ol" 
iratismittcrs  have  been  made  that 
way.  In  lacL  with  tubes,  it  wasn*t 
hard  to  get  a  few  watts  right  out  of 
Ihe  oscillator,  with  no  further 
stages  of  amplification  needed. 
Back  when  CW  was  the  dominant 
mode,  all  it  took  was  a  kcv*  a  tew 
coils*  resistors  and  capacitors,  one 
tube  and  a  way  to  power  it.  and 
you  w^ere  on  the  air!  E\en  in  the 
modem,  solid-state  age,  single- 
stage  transmitters  are  still  being 
boilt  by  QRP  enthusiasts.  Most 
transistor  oscillators  don't  put  oul 
much  power,  though,  so  a  lot  of 
QRP  rigs  employ  a  stage  or  two  of 
atnplificat ion  before  the  antenna. 

To  generate  CW.  all  one  has  to 
do  is  kcv  the  oscillator  on  and  oft 
WelL  sort  of.  Such  crude  keying 
works  decently  only  when  the  os- 
cillator is  verv  stable.  If  il  isn't,  it'll 
*'chtrp,'' or  slide  In  frequency  as  the 
power  goes  on  and  oft  Most  crys* 
tal  oscillators  can  tolerate  power 
keying,  but  c\en  some  of  those  get 
ugly  with  that  method.  A  far  better 
way  to  key  a  CW  transmiuer  is  to 
leave  the  oscillator  running  and  key 
an  amplifier  stage  following  it. 
That  lets  you  tailor  the  keying 
curve  to  avoid  ''key  clicks "  which 
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correct  frequency.  Remember,  it 
could  be  a  few  hundred  henz  off 
fiiue  to  the  receiving  offsetl.  or  it 
could  even  be  on  another  band  if 
you're  operating  split.  Once  the 
transmiuer  is  on  frequency,  the  an- 
tenna chatigctwer  relay  (if  there  is 
one)  is  set  to  connect  the  tnmsiiiit- 
ler  to  the  antenna,  rather  than  the 
receiver  The  receiver  is  muted  ai 
about  the  same  time.  Finally,  the  RF 
is  iippliod  to  the  final  amplifier  and 
out  it  goes.  Whew  1  Of  coui^e,  ail 
this  happens  very  fast,  and  all  you 
reaih  experience  is  pressing  the  key 
and  sending  tlic  dit  or  dah.  Still, 
without  this  kind  of  sequencing, 
things  wc  take  iVjr  granted,  like  full 
break-in  and  split-ftequency  opera- 
tion, wtmldn't  be  possible. 

The  final  amplifier  itself  doesn't 
have  to  be  linear  to  make  prtiper 
CW.  In  other  words,  it  can  clip  and 
have  all  kinds  of  ugly  distortion, 
because  all  that  matters  ts  whether 
the  carrier  is  on  or  off:  it  convevs 
no  other  modulation-  Why  do  it  that 
way?  Well  it's  cheaper  Lind  siitipler 
to  make  a  non- linear,  or  "class  C." 
amplifier,  and  such  a  stage  is  much 
more  eftlcient  than  a  I  inear  one.  too. 
To  miike  it  work,  all  that's  required 
is  a  good  low-pass  filter  before  the 
antenna.  Remember,  all  the  u^!v 
stuff  is  at  a  much  higher  frequency 
than  the  carrier,  so  filtering  out  ev- 
erything above  the  desired  carrier 
will  leave  nice  clemi  sine  waves,  no 


oulpuf  Certainly,  you  can  do  il  thai 
way,  but  you  donU  have  to!  In  laci, 
AM  ran  be  generated  using  a  CW- 
st>le.  ckuis  C  amplifier  All  you  liavc 
to  do  in  feed  a  steady,  unmodulated 
canier  to  the  final  mnplifier.  just  as 
you  would  with  CW.  The  trick  is  to 
mcxtulate  the  final  amp's  DC  power 
input  wiih  the  audio  iiself!  As  the 
final  amp's  power  goes  up  and 
down,  itll  aim  that  steady  c;inicr 
into  gocjd  or  double-sideband  AM. 
The  dow^nside  is  that  vou  need  about 
50^c  as  much  audio  power  as  RF 
power.  So,  for  a  lO-wait  AM  trans- 
mitten  you  need  a  five-watt  audio 
amplifier  Despite  dial  power-hun- 
gry inconvenience,  most  AM  tmns- 
oiiiters  wcrk  that  w  ay,  including  d\ 
the  AM-onls  CB  sets  T  ve  ever  seen. 
It's  just  cheaper  and  easier  to  make 
audio  power  than  linear  RF  pciwer 
Besides,  much  ofUic  inefficiency  of 
needing  all  thai  audio  power  is  made 
up  for  b>  the  elTiciency  of  the  class 
C  final  RF  suige. 

FM 

In  FM.  the  modulation  is  im- 
pressed on  the  carrier  by  wiggling 
its  frequency  around  a  little  bit. 
There *s  no  way  to  do  thai  once  the 
carrier  is  already  made,  so,  by 
definition,  FM  has  to  be  created 
at  the  oscillator  leveK  In  other 
words,  il  can't  be  added  at  the  fi- 
nal stage.  In  a  modern  rig,  FM  can 


he  accomplished  in  various  w^ays. 
Some  radios  induce  the  FM  by  wig- 
gling  [he  control  voltage  which 
drives  the  VCO.  The  rest  of  the  fre- 
quency synthesizer  loop  is  deliber- 
ately made  too  slow  to  compensate 
for  such  fast  changes,  so  the  VCO's 
frequency  winds  up  wobbling  along 
with  the  audio,  Presio,  f^l  Another 
way  is  to  phase-modulate  the  out* 
put  of  an  i>sciUator  with  a  tank  cir- 
cuit thai  includes  a  voliage- variable 
capacitLir.  rjr  varicap.  All.hi>ugh  not 
true  FM,  phase  modulation  can  he 
made  indistinguishable  rn>m  FM  by 
usine  an  audio  filter  in  the  mike 
amp.  Most  HTs  use  this  method. 

Yet  another  full -canier  mode* 
FM  does  nut  demand  a  linear  am- 
plifier. Class  C  will  do  One*  because 
the  amplitude  of  the  RF  w-aveform 
doesn't  change  at  all.  In  FM,  only 
the  carrier's  frequency  wobbles 
aniund  lis  it  tracks  the  modulation, 
so  amplitude  linearity  is  pointless. 
All  of  our  VHF  and  UHF  FM-only 
mobiles  and  HTs  use  class  C  am- 
plifier stages.  Especially  at  those 
frequencies,  linearity  is  expensive 
and  inefficient. 

Why? 

1  keep  saying  that  class  C  ampli- 
fiers are  more  efficient  than  linear 
ones,  but  I  havenU  said  whv.  The 
reason  has  to  do  with  how  amplifi* 
crs  w'ork:  They  take  DC  power  and 
iwxlulatc  it  with  the  incoming  sig- 
nal, like  a  gale.  In  a  non-linear  am- 
plifier, the  bottom  of  the  incoming 
waveform  is  aUow  ed  to  cause  the 
amp  to  turn  fully  off,  and  the  top 
lets  it  tuni  fully  (ju,  Tlie  amp  spends 
practically  no  time  in  the  in-be- 
tween Estate.  In  odier  words,  ii  acts 
like  a  switch. 

A  linear  amplifier,  however 
spend;^  lots  of  time  paitially  on  as  it 
tracks  the  input  signal.  Thus,  the 
amplifying  elentem  l transistor,  IC 
or  cube)  acts  like  a  variable  msis* 
tor.  We  all  know  how  resistors  re- 
strict curreni  fluw— they  lurn 
excess  powder  into  w^orthlesw  heat. 
So,  linear  amps  get  much  hotter, 
wasting  lots  of  power  There  are  de- 
signs w-hich  reduce  that  problem, 
such  as  claiis  AB,  or  "^push-pull" 
amps.  No  matter  what  you  do, 
though,  the  eiriciency  can  never  ap- 
proach that  of  a  class  C  amplifier 

Wdl,  there's  more  to  discuss, 
but  I've  am  out  of  r«.H7m.  Uniil 
next  time,  73  de  KBIUM. 
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Riding  the  afrwavas  at 
camp 

One  of  the  fun  ihin^is  about  the 
hobby  of  amateur  radio  is  that  you 
can  never  run  out  of  new  experi- 
ences to  have.  For  the  past  18 
years  Fve  been  teaching  'Intro- 
duction to  Amaieur  Radky '  to  6th, 
7th,  and  8th  graders  at  Iruermedi- 
ate  School  72  on  Staten  Island  in 
New  York.  V  ve  always  looked  for- 
ward to  having  the  .summer  oft  so 
that  I  can  ''rechary;c  my  batteries" 
and  be  fresh  and  enthusiastic  for 
the  fall  term. 

For  the  past  three  years,  a  camp 
director  from  a  local  day  camp  on 
Staten  Island  has  been  asking  me 
to  establish  a  ham  radio  program 
during  the  summer.  An  unusual 
confluence  of  circumstances  this 
year  prompted  me  to  accept  the 
offer.  Little  did  I  know  w^hai  I 
would  be  in  for. 

It's  been  many  years  since  T  ve 
been  involved  with  a  summer 
canip- 1  had  forgotten  how^  unlike 
school  it  all  is.  First  was  the  prob- 
lem of  the  location  of  Ihe  station. 
An  old  houvSe  trailer  was  completely 
refurbished  forme.  Wails  were  con- 
stnicted,  fresh  paint  was  applied, 
shelves  and  a  desk  were  built,  new 
carpeting  was  installed,  and  we 
were  ready  ftn  the  equipment. 


Nothing  really  worthwhile  ever 
happens  in  ham  radio  with  just 
one  person.  It's  the  nature  of  who 
we  are  and  what  we  do  that  we 
interact  and  help  each  other.  My 
good  friend  Marty  WA2YYX 
played  a  key  role  in  helping  to  get 
the  station  operationaf. 

First,  Marty  thought  that  T 
should  have  a  really  distinctive 
antenna.  So  he  constructed  a  reso- 
nant dipoie  antenna  for  all  bands 
out  of  bright  pink  wire.  I  must  say 
it  really  does  stand  out  in  front  of 
the  green  trees.  The  kids  always 
look  up  at  it  and  chuckle  as  they 
enter  the  ham  shack.  The  next 
purchase  was  for  a  Kenwood 
TS570D  HF  transceiver  and 
matching  power  supply  and  an 
ICOM  tC-W32A  2  m/440  MHz 
dtial-banden  We  used  an  MFJ 
Morse  Tutor  along  with  some 
Media  Mentors  code  practice  os- 
cillators and  code  audiocassettes. 
We  were  all  set. 

To  my  surprise  I  was  pro- 
grammed to  receive  nine  differ- 
ent g  ro  u  ps  0  f  c  h  i  I  d  re  n  eve  ry  day. 
The  ages  of  the  groups  ranged 
from  four  years  old  to  1 5.  Because 
of  the  large  numbers  of  children 
who  wanted  to  come  to  radio,  I 
got  to  see  each  of  the  45  groups 
only  once  a  week.  This  meant  that 
lots  of  young  people  got  their  first 
exposure  to  ham  radio  this  sum- 
mer. Unfortunately,  it  was  all  fun, 
with  very  little  instructional 
lime — but  several  of  the  campers 


I 


Fhoto  B.  Dan  KA2NZV  loves  to  share  ham  racllo  with  children. 


Photo  A.  Steve  KA2HXU  (left)  and  Marty  WA2VYX  often  stopped  by 
to  tcdk  with  the  campers. 


saw  me  privately  about  getting 
more  information,  T  gave  them 
EAD  applications  fron>  the  ARRL, 
along  with  my  phone  number  so  we 
could  arrange  for  them  to  visit  a 
local  ham  radio  club  meeting  with 
me  this  fall. 

One  of  the  best  parts  of  the 
summer  camp  experience  wa."^ 
w hen  the  ham  wc  were  speaking 
with  Slopped  by  to  visit  the  chil- 
dren and  give  out  their QSL cards 
in  person.  Marty  WA2YYX  and 
Steve  K A2HXU  were  there  many 
times,  helping  to  set  the  station  up 
and  to  meet  with  the  children 
(Photo  A),  Dan  KA2NZV  made 
himself  available  to  speak  with 
hundreds  of  youngsters  and  to 
meet  with  them  in  person  as  welk 
Dan  is  a  New  York  City  detective 
who  is  dedicated  to  showing 
young  people  the  benefits  of  our 
hobby  (Photo  B).  My  dear  friend 
Biother  Joe  AC  1 U  irom  Mcrreaio, 
Louisiana,  was  another  ham  who 
was  on  the  radio  every  afternoon  to 
welcome  the  children  to  the  air- 
waves. Jim  N2F1Y  donated  a 
VAESU  antenna  inner  to  us  and 
spoke  to  many  of  the  campers. 

There  were  so  many  hams  who 
made  Jiie  proud  to  be  an  amateur 
radio  operator  because  of  the 
warm  w^elcome  they  extended  to 
ihe  youngsters.  I  was  especially 
touched  when  I  was  able  to  put 
some  "challenged''  young  people 
on  the  air.  It  wasn't  always  easy 
to  understand  what  they  were  say- 
ing: but  so  what?  They  loved  com- 
ing to  ham  radio  class  because 
they  could  be  good  at  something 


and  there  were  always  receptive, 
nice  people  for  them  to  talk  with 
on  the  radio,  I  commend  all  those 
hams  w  ho  ktiew  what  I  meant  when 
\  introduced  these  *■  special' '  groups, 

I'm  so  used  to  teaching  ham 
radio  in  the  structured  format  of 
a  school  setting  all  year,  that  it 
was  really  an  interesting  chal- 
lenge for  me  to  tackle  the  camp 
situation  (Photo  C).  Each  young- 
sier  was  provided  with  a  little  lap 
desk  and  paper  and  pens.  I  had  a 
chalkboard  along  with  my  radio 
world  maps  and  globes.  The  camp 
experience  added  another  dimen- 
sion to  my  ham  radio  experience. 
We  even  had  a  special  JCC  Day 
Camp  QSL  card  made  up. 

If  anyone  out  there  decides  to 
give  radio  a  chance  In  a  camp 
setup  next  summer,  be  sure  to 
contact  me.  There's  no  point  in 
reinventing  the  wheel.  1  learned  a 
lot  this  summer,  which  is  usually 
the  case  when  a  teacher  really  gets 


Photo  C.  All  the  children  laved 
spemUng  time  in  the  JCC  ham 
shack  this  past  summer. 
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Surprise! 

Ham  radio  is  full  of  surprises. 
Caicliing  a  rare  DX  suuion  as  you 
cruise  ihe  bauds  in  the  wee  hours, 
suddenly  hearing  Hawaii  on  yoiu 
two-meter  haudheld  when  trans- 
oceanic ducrine comes  in.  disco v- 
ering  an  old  friend  rag-chewing 
on  10  meters  and  reliving  old 
times — these  surprises  make  our 
hobby  a  joy. 

If  you  like  surprises,  you'll  love 
hidden  iransmiLLer  hunting,  also 
called  foxhunting  or  T-humin^. 
Every  time  you  set  out  on  one  of 
these  radio  direction  finding  (RDF) 
contests,  you  never  know  where 
you  will  end  up,  and  you  usually 
have  no  idea  what  yoii'  11  find  there. 

Surprise  endings  are  common 
on  T-hunts.  They  are  both  enter- 
taining and  educational.  Southern 
California hiders  have  many  ways 
to  surprise  hunters,  They  bounce 
signals  from  mountain  peaks  and 
find  Linmapped  roads  in  the  wilder- 
ness. Sometimes  they  camoutlage 
their  transmitters  inside  common 
objecis,  then  put  them  in  plain  sight. 

Tlie  best  T-hunt  suiprises  involve 
deception.  Not  tiut-and-out  lying,  of 
course,  though  some  T-hunters 
aren't  above  prevarication  while  the 
hunt  is  in  progress.  By  deception,  1 
mean  the  same  concealment  of  strat- 
egy  that  takes  place  on  a  football 
field  or  in  a  poker  game. 

You  just  never  know 

Marvin  Johnslon  KE6HTS  of 
Santa  Barbara  likes  hunts  thai 
include  some  on-foot  transmitter 


tracking.  **Most  of  the  time,  my 
team  hides  a  number  of  Ts  at  a 
local  park  with  notes  attached,"  he 
writes  (Photo  A).  ''On  one  hunt, 
special  rules  gave  any  beginners 
a  lO-minute  head  start.  One  new 
ham  showed  up  at  the  starting 
point  and  received  the  early  go- 
ahead,  although  nobody  thought 
it  would  help  him, 

''Out  at  the  park  were  three 
ttansmitiers."  KE6HTS  continues. 
'Most  people  found  the  first  with 
no  problem.  The  second  didn't 
prove  to  be  tt>o  difficult,  but  almost 
everyone  btid  uouble  finding  that 
last  one. 

"Our  beginner  found  his  way 
to  the  park  and  soon  he  had  a  slip 
for  one  T.  Everyone  noticed  that 
the  third  T  seemed  to  be  chang- 
ing directions.  Our  beginner  got 
tired  and  sat  down  to  rest  for  a  bit. 
One  of  the  other  hunters  got  a 
strong  signal  near  him  and  asked 
if  he  was  sitting  on  the  T.  He 
jumped  op  and  started  searching 
again,  but  no  luck. 

"One  hunter  had  a  field  strength 
meter  and  our  lieginner  got  a  chance 
to  see  haw  effective  il  was  in  get- 
dng  bearings.  He  commented  that 
the  signal  was  really  pretty  strong 
so  it  must  be  nearby.  After  another 
five  or  10  minutes  passed,  every- 
one finally  figured  out  that  our 
beginner  was  a  ruse.  He  was 
wearirrg  the  hidden  T!'" 

It's  horizontal,  and  it's 
upstairsi 

When  T-hunling  first  surged  to 
popularity  as  a  club  activity  more 
than  four  decades  ago,  a  hidden 
transmitter  had  to  be  inside  arather 
large  object  to  be  truly  hidden.  The 
tube-laden  rigs  of  that  era  generated 


into  something.  For  the  pure  plea- 
sure of  sharing  a  great  hobby  with 
children  in  the  relaxed,  carefree 
atmosphere  of  a  camp,  you  can't 
beat  ham  radio  as  an  activity.  It 
also  offered  a  good  alternative  to 
those  kids  who  were  not  especially 
athlcticall y  inc I  ined. 


For  those  of  us  who  are  dedi- 
cated to  working  with  young 
people  and  helping  them  to  be- 
come the  best  they  can  be,  1  sug- 
gest you  get  involved  with  a 
school  or  a  camp,  and  help  to  in- 
troduce them  to  the  wonderful 
world  of  amateur  radio. 


lots  of  heat  and  needed  lots  of 
battery  power.  Today  a  hidden 
transmitter  can  go  altnost  any- 
w^herc,  as  w^as  proven  by  Steve 
Harris  KD6LAJ  on  a  Sunday  af- 
ternoon hunt  in  the  San  Gat^riel 
Vallev  of  southern  California. 
Steve  built  a  liny  two-milliwatt 
device  to  fit  inside  a  bikini  top. 

"It  is  just  a  little  oscillator  that 
I  originally  designed  to  run  on 
nine  volts/'  Steve  says,  *The  bat- 
teries are  on  one  side  and  the  os- 
cillator on  the  other.  1  ran  line 
wires  in  the  string  strap  fiom  cup 
to  cup  for  power*  and  around  the 
back  for  the  antemui.  This  gives 
the  signai  horizontal  polarization. 
The  negative  power  lead  serves  as 
the  counterpoise.^' 

"The  nine- volt  battery  w^as  too 
big  and  uncomfortable  so  I  rede- 
signed it  to  use  two  AAA  cells/' 
Steve  continues.  'The  battery 
holder  is  cai^ved  out  of  practically 
nothing.  It  and  the  oscillator  are 
embedded  in  some  3/16-inch 
foam  and  there  is  another  layer  of 
thin  foam  on  the  outside,  so  the 
circuitry  can't  be  seen/' 

KD6LAJ  asked  Tonya  Bevcdy, 
a  friend  of  one  of  his  friends,  to 
wear  ihc  bikini-T  so  that  none  of 
the  hunters  would  recognize  her. 
Tonya  turned  out  to  be  quite  an 
actress.  "I  had  her  sit  on  a  blan- 
ket in  a  park  with  her  book,  just 
studying  and  sunbathing,"  he  re- 
calls. ''Actually,  she  did  have  a  fi- 
nal exam  the  next  dav.  1  fi cured 
hunters  might  be  reluctant  to  go  up 
and  talk  to  her,  so  1  encouraged  her 
to  speak  to  them.'' 

The  Tonya-T  was  actually  the 
second  transmitter  in  that  day's 
event.  The  first  was  transmitting 
continuously  on  another  fre- 
quency to  get  the  hunters  and  their 
vehicles  from  the  starting  point  to 
the  paik,  which  is  on  a  dead  end 
street  in  the  city  of  Glendora. 

'The  first  hunter  to  the  park 
was  Rick  Barrett  KE6DKS."  says 
KD6LAJ.  "He  found  the  first 
transmitter  with  its  sign-in  sheet, 
announcing  the  second  transmit- 
ter frequency.  As  he  began  to  get 
bearings  on  il,  Tonya  walked  over 
to  him  and  asked  what  he  was 
doing,  pranced  around  him  and 
confused  him  really  well.  After 
all,  it*s  hard  to  get  bearings  when 
the  T  is  moving  around  you! 

"She  then  walked  back  to  her 
blanket.  Being  a  geniieman.  Rick 


Photo  A.  If  you  don't  want  hiders 
to  get  earned  away  and  dig  up 
your  buried  or  weU-tXifnouJlaged 
tnuumiiter,  attach  a  note  mth  in- 
structions so  that  they  find  (and 
read)  your  note  Just. 


walked  over  to  me  and  asked,  *I 
have  only  one  question,  how 
come  the  T  follows  her  around?' 
\  decided  that  was  good  enough 
and  told  him  what  was  aoine  on, 

*The  next  hunters  were  Vlill 
Ronney  WA6FAT  and  his  son 
Martin  WB6YMI.  When  she  went 
over  to  them,  they  were  totally 
distracted.  Martin  got  to  talking 
with  her  so  much  thai  I  donH  think 
he  ever  figured  it  out.  Then  Don 
Lewis  KF6CfQ  and  Scot  Barth 
KA6UDZ  came  into  the  park.  I 
had  told  Don  to  expect  a  unique 
hunt,  so  he  brought  his  video  cam- 
era.  Scot  found  the  high-power 
transmitter  first  and  soon  had  a 
pretty  good  idea  where  the  second 
one  was. 

"Don  started  a  bit  later  because 
he  was  taking  video,  but  eventu- 
ally his  equipment  led  him  to  be- 
lieve that  Tonya  was  sitting  on  the 
RF  source.  He  told  her  to  gel  up, 
then  he  grabbed  her  papers  and 
blanket  and  threw  them  in  the  air 
(Photo  B).  Not  finding  the  trans- 
mitter, he  asked  if  it  was  in  her 
shorts,  'Look/  she  told  him  indig- 
nantly, 'there's  noT  in  my  pants!" 
Scot  immediately  replied*  'Check 
the  signal  again.  It's  horizontal, 
and  h's  upstairs!*" 

Flyaway  fox 

One  of  the  most  elaborate  de- 
ceptions Tve  heard  in  a  long 
time  was  by  Greg  Miller  KJ7GJ 
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of  the  Boeing  Employee  Amaieur 
Radio  Operators  North  Sociely 

( BEARONS)  in  June  of  this  year. 
This  club  has  a  set  of  basic  hunt 
j;ples,  but  allows  the  hider  to  set 
specific  awxiitions  f(.T  his  or  her  hunt 

Greg  announced  an  eighi-page 
area  in  the  bound  Seattle  area  map 
book  as  the  bound.iries  for  tljc  hunt. 
He  chose  u  meeting  point  for  the 
hunters  at  a  restaurant  just  outside 
the  hounUaries.  He  told  them  that 
if  they  didn't  ail  hear  him  at  the  staff 
to  coordinate  \\  itli  one  another  to 
get  an  initial  bearing. 

Greg  advised  thai  this  would  be 
a  *'semi- mobile"  hunt.  The  fox 
would  be  stationary  for  the  Orst 
30  minutes,  then  move  to  another 
spot  while  still  transmitting  regu- 
larly. It  would  stay  at  the  second 
spot  for  30  minutes,  then  move 
again,  and  so  on,  for  a  loial  of  three 
moves.  Each  niDve  would  lake  no 
more  than  twenty  minutes. 

To  win  this  hunt,  a  team  had  to 
be  first  to  find  the  fox  vehicle. 
Greg  promised  to  respond  if  they 
waved,  flashed  lights  or  honked 
the  hom  at  him.  *'\V'hat  these  in- 
trepid souls  didn't  know,"  says 
Greg.  '*was  that  I  wl\s  going  to  be 
airborne  with  my  friend  in  his 
Cessna  Cardinal.  The  slopping 
ptiints  were  to  be  k^al  airports  on 
the  selected  map  pages^ 

**i  had  called  Charles  Scharlau 
NZ0L  the  local  hunt  organi/er,  to 
talk  about  the  rules  \  wovild  use/' 
Greg  continues,  *'l  always  used  the 
woid  *  vehicle/  Charles  didn'l  even 
notice  it  and  assumed  I  was  talking 
about  mv  little  red  Sundance, 

"At  the  start,  we  were  on  the 
grrnmd  nt  Paine  Field,  five  miles 
north  of  ihe  starting  point.  1  could 
hear  some  people  over  aranod 
128th  Sireet  in  Everett  talking 
about  picking  up  the  signal.  Wc 
remained  there  at  Regal  Air  for  a 
half  hour.  The  hunters  were  clos- 
ing in,  but  we  got  airborne  before 
anyone  could  see  us. 

**Withoui  telling  that  we  were 
moving,  we  headed  east  about 
half  way  across  the  hunt  bound- 
ary  with  the  intent  of  going  to 
Monroe.  The  weather  mini  mums 
were  below  standard  for  landing 
there,  so  we  turned  north,  then 
turned  around  and  circled  my 
house  to  give  them  something 
semi- stationary.  We  went  around 
about  seven  times  and  then  lined 
up  at  Monroe  again.  There  was  still 


a  heavy  cross  wind  and  rain.  Wfe 
started  the  descent,  but  the  pilot 
quickly  decided  it  would  he  best  to 
execute  a  missed  approach  and  go 
to  Harvey  Field  to  land.  That  air- 
port is  at  Snohomish,  about  nine 
miles  nonheast  oi  the  staning  point. 

**We  had  no  sooner  touched 
down  at  Snohomish  and  were  roll- 
ing the  plane  under  cover  when 
Jim  Bowman  W7HPK  and  his 
wife  Betty  drove  in.  About  the 
lime  we  were  gelling  into  the  pat- 
tern at  Harvey»  ihey  had  been 
coming  across  the  valley  and 
headed  to  Monroe,  We  came  in 
across  that  road  and  they  saw  the 
signal  strength  come  up.  We  en- 
tered the  pattern,  which  caused 
signal  to  go  up  again.  They  were 
driving otTthe endotthe  field  when 
we  landed  and  the  signal  went  up 
and  down  for  the  tliird  time. 

*Tbey  checked  all  the  parking 
lots  in  tfie  area,  including  a  restau- 
rant  and  baseball  diamond.  Just  as 
we  were  tmishing  pushing  in  the 
plajie.  iticy  saw^  me.  Shortly  there- 
after  Charles  and  his  wife  Karen 
N7SR0  showed  up,  Chaiies  iden- 
tified the  uimsminer  which  \*  as  sit- 
ting on  the  tail  of  the  airplane-  Then 
he  remained  transfixed,  staring 
at  the  airplane  in  a  mixture  of 
consternation  and  disbelief 

"Rich  Wilson  N7WWlt  and 
Tom  Bruhns  K7ITM  showed  up 
and.  after  spotting  some  familiar 
cars  in  the  parking  lot,  parked  and 
hunted  with  their  sniffing  gear  for 
quite  a  while.  1  repeatedly  told 
them  that  the  transmitter  was  in 
*plane  sight/  Finally  Rich  walked 
out  among  the  hnngars  and  found 
the  transmitter 

"Most  of  the  hunters^  initial  in- 
clinations were  to  do  me  bodilv 
harm,  but  they  all  showed  admi- 
rable restraint.  We  gathered  at  a 
restaurant  iind  discussed  the  hunt 
overlimch.  Interestingly  enough. 
Jim  and  Betty  were  able  to  tell 
almost  exactly  where  w'e  had 
flown,  having  gotten  accurate 
bearings  all  along.  The  only  rea- 
son that  they  didn'  t  catch  me  is  that 
they  W'eren't  looking  up.  Strangely, 
no  one  seemed  to  want  me  to  be  the 
fox  again  any  time  soon/* 

Doppfer-to-APRS  update 

Back  in  August  1995,  "Hom- 
ing In"  described  a  simple  inter- 
face unit  thai  lies  Doppler  RDF 
sets  into  the  Atitomatic  Packet 
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Field  Day  without  OSCAR 
13  or  Phase  3D 

When  the  orbit  of  AMSAT- 
OSCAR-13  fmally  decayed  late 
last  yean  many  had  hoped  that 
Phase  3D  would  soon  be  launched 
lo  take  its  place.  P3D  was  sched- 
uled for  a  ride  to  space  on  the  sec- 
ond flight  of  an  Ariane  5  rocket 
from  Frcnch  Guiana.  The  first  flight 
of  an  Ariane  5  ended  in  disiister  on 
June  4,  1996. 


The  Ariane  501  rocket  per- 
formed peifeclly  but  the  software 
failed  in  the  inertial  guidance  sys- 
tem. The  Anaue  5  has  two  guid- 
ance  system  computers  and  both 
had  malfuncttoned.  Code  for  an 
Ariane  4  rocket  had  been  inad- 
vertently loaded  into  the  system. 
Differences  between  the  two 
rockets  arc  significant. 

Soon  after  liftoff  the  guidance 
system  had  been  commanded  lo 
turn  too  quickly.  The  rocket  veered 
out  of  control  and  self-destructed 
only  3Q  seconds  after  ignition.  Not 
much  was  learned  about  the  lljghl 

Continued 


Reporting  System  (APRS)  pro- 
gram by  converting  the  Doppler's 
LED  direction  indications  lo  a 
RS232  data  stream.  Robert  Swain 
KA4JSR,  then  N7LUa  devel- 
oped the  interface  and  sold  kits 
for  it.  Judging  by  my  mail,  Uio 
project  is  still  popular,  btn  Rob- 
ert has  stopped  selling  kits  due  to 
lack  of  available  time. 

Fortunately,  KA4JSR  has  ptil 
his  circuit  into  the  public  domain, 
A  supplier  of  bare  boards  has 
been  found,  so  you  can  still  build 
the  project  at  home.  All  of  the 


details  are  at  ihe  **Homing  In*'  site 
on  dae  Wc^rld  Wide  Web,  The  URL 
is  at  the  beginning  of  this  article. 
At  least  one  of  tlie  ICs  has  become 
scarce,  so  check  the  latest  project 
stains  at  the  "Homing  In"  site  before 
ordering. 

The  Swain  interface  works  with 
almost  every  1-ED-readoui  Doppler 
set  in  the  amateur  radio  market,  in- 
cluding all  versions  of  the  Roanoke 
Doppler.  However,  it  is  not  intended 
for  use  with  the  Agrelo  DFir^^*, 
which  has  its  own  proprietary  RS232 
and  APRS  interface  pfo\  isium. 


Fhoto  H.  ''OK,  rU  get  tip!"  Scot  Earth  KA6UDZ  (left)  mid  Don 
Lewis  KF6GQ  (rights  think  Tonya  is  sitling  on  the  hickkn  iransminer 
(photo  by  Steve  Harris  KD6LAjy. 
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PhotQA,  Serkma  HF  onu'tums  at  fhe  K5DX  Field  Day  siatian  needed 
some  ffiinor  repairs  as  the  competition  began. 


characteristics  or  the  first  Arkme 
5  in  ihose  30  sv^cunds,  bui  ^ome 
data  concerning  vihraiTon  aod 
other  launch  stressc:^  \\  as  gleuned 
from  Ihc  telemetry. 

When  AMSAT  ( Radio  Amateur 
Saielliie  Corporaiioii)  was  noti- 
fied by  ESA.  the  European  Space 
Agency,  that  P3D  would  be  sub- 
ject  to  stresses  on  the  Ariafw  502 
flight  beyond  the  current  design 
parameters,  a  study  was  iniiialed 
to  identify  any  dcficieneies  in  the 
satelltrL"^  and  correct  them  before 
launch,  These  efforts  have  been  a 
focal  point  of  wori^  on  the  satel- 
lite and  have  caused  delays  with 
other  key  components  in  P3D 
constmciion. 

AMSAT  technicians,  eniiinecrs 
and  volunteers  worked  diligently 
during  August  to  finish  siructuraJ 
enhancements  to  the  spacecraft. 


Teams  from  Germany,  Belgium. 
Slo% enia.  Hungary^  Japan  and  the 
Czech  Republic  descended  on 
Orlando  (Florida)  to  join  the  ef- 
fort to  ready  the  P3D  iransmittens, 
receivers,  momentum  wheels  and 
computer  modules.  If  there  are  no 
further  slips  in  Ibe  ESA  schedule 
to  launch  Ariane  502,  and  the 
round-the-clock  efforts  to  finish 
the  mechanical  upgrades  and 
com  pone  n  I  integration  are  not 
completed  in  time,  P3D  may  have 
to  schedule  a  different  ride  to  orbit. 
During  its  lifetime,  A-0~I3 
was  available  for  eight  Field  Days 
from  1989  ihrougb  1996.  With 
beam  antennas  and  25  to  100 
watts  on  70  cm,  many  excellent 
cuiitacts  were  possible  for  any 
Field  Day  group  that  wanted 
thenL  A  few  years  had  marsinal 
orbits  o%^er  the  US  during  the 


V 


Photo  B,  Tiie  K5DX  saielliw  Field  Dtij.  operators  enjoyed  the  htxiiry 
of  a  fteii'  mottfrhome  for  the  1997  event.  Air  conditionings  TV  and 

m ic ro wave  o\  en s  cena in ly  h e fp . 
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fourth  weekend  of  Jtmc.  but  some 
access  was  alw  ays  possible  during 
the  I-^-hour  contest  period* 

P3D  prx7mi,ses  the  same  quality 
contacts,  but  with  some  significant 
impn>vements.  The  key  differences 
between  A-O-13  and  P3D  an?  die 
number  of  transponders  and  the 
gT\)und  station  requirements. 

During  Us  last  years,  A-O-13 
supported  two  transponder  nudes, 
B  anJ  S,  Both  had  70  cm  uplinks, 
but  Mode  B  had  a  two-meler 
downlink  while  Mode  S  had  its 
output  in  the  13  cm  band,  P3D 
sports  a  matrix  of  uplink  and 
downlink  possibilities  ranging 
from  a  receiver  un  21  MM/  to  a 
transmitter  on  24  GHz.  The  indi- 
\  idual  receivers  and  transmitters 
can  be  paired  up  by  ground  con- 
trol stations  in  any  possible  com- 
bination as  long  as  a  frequency 
conflict  does  noi  occur* 

Due  to  Ihe  height  of  i!ie  upo- 
gee  or  high  point  of  A-0'l3's  or- 
bit, signals  from  the  satel litems 
transmitter  were  relatively  weak 
on  Earth  compared  to  other 
hamsais.  While  ihc  low -orbit  sat- 
ellites are  usually  only  600  to 
1000  miles  up.  A-0- 1 3  ranged  out 
beyond  20,000  miles.  P3D  will 
use  a  mi?t  of  gain  antennas  and 
powder  amplifiers  to  overcome  the 
distance  factor  from  a  similar  or- 
bit, P3D  ground  stations  will  re- 
quire smaller  antennas  for  the 
same  results  they  had  through  A- 
0-I3.  On  Field  Days  of  the  fu- 
ture, it  may  be  possible  to  use 
simple  omnidireciional  antennas 
and  still  make  solid  contacts. 
Small  dish  antennas  should  be 
acccpiable  for  the  microwave 
bands.  The  digital  transponders  on 
P3D  will  add  other  possibilities  not 
yet  considered. 

For  Field  Day  1997,  though, 
neither  A-O- 13  or  its  replacement, 
P3D,  ^ere  on  hand  to  carry  the 
contest.  Enthusiasts  were  forced 
to  check  the  other  hamsats.  The 
results  were  surprising. 

A-0-1 0  vs.  Fuji 

I  During  Field  I>dy  many  expected 
AMSAT-OSCAR-IO  lo  carry  a 
large  percentage  of  voice  andCW 
activity  even  though  it  has  been  vir- 
tually uncontrolbble  since  1986. 
When  the  solar  panels  are  suffi- 
ciently illuminated,  A-O-10  can 
provide  excellent  communications. 


1- 


Photo  C.  K5DX  had  nvo  saieliite 
arrays.  This  one  had  an  omni 
anremia  for  nvo  meters,  a  fattr- 

e  left  tent  ya^i  for  10  mcrers  and  a 
(li pole  for  15  meters. 


Dunns  the  contest,  A-O-IO  was 

working  quite  well  but  signals 
from  the  satellite,  when  at  apogee, 
were  weak  for  most  portable  sta- 
tions. Field  Day  participants  were 
forced  to  find  other  transponders 
for  their  efl'orts.  The  low-Earth- 
orbit  (LEOt  satellites  look  over. 
fniji-OSCAR-2G  logged  the  high- 
est percentage  of  Field  Day  con- 
tacts witJ)  RS'  15  imd  Fuji~OSCAR-29 
running  ju,sl  behind  A-O-IO.  The 
relatively  high  orbit  o(  F-O-20  al- 
lows longer  access  times  and 
greater  distances  than  most  LEO 
hamsats.  RS-15  also  has  a  high 
orbit  for  a  LEO,  but  the  relatively 
weak  downlink  on  10  meters  en- 
eoumge.H  the  use  of  beam  anten- 
nas and  RF-quiet  locations. 
RS- 12  and  AMRADOSCAR-27 
provided  additional  opportuni- 
ties for  satellite  contacts  al- 
though the  single-channel  FM 
transponder  nn  A-O-27  sounded 
more  like  a  giant  pi  I  cup  on  an  FM 
repeater.  On  the  analog  side. 
Field  Day  via  satellite  was  a  lot 
of  fun. 

For  those  who  were  equipped 
for  digital  operation,  the  9600- 
baud  satellites  provided  many 
points  in  the  AMSAT  Field  Day 
competition.  The  American  Radio 
Relay  League  Field  Day  does  not 
recognize  uploads  and  dow  nloads 
via  the  digisats,  but  AMSAT  docs. 
Each  Field  Day  greeting  upload 
addressed  to  ALL  (one  per  satel- 
lite) and  all  the  Field  Day  greet- 
ing downloads  sent  by  other 
stations  count  for  three  points 
each.  Although  it  is  possible  to  get 
a  respectable  score  just  by  work- 
ing the  analog  satellites,  to  get 
first  place  in  the  AMSAT  activity 
requires  a  presence  on  the  digital 
systems.  Due  to  the  nature  of  the 
AMSAT  rules,  it  is  even  possible 
to  get  points  without  transmitting. 
Many  short  messages  (like  Field 


Phoio  D,  Mike  WA5TWT  works  a  Fuji-OSCARIO  pass  at  the  K5DX 
Field  Day  saieilite  siuiion* 


Day  greeting  messages)  can  be 
received  from  ihe  digiiaJ  saiellilcs 
simply  by  monitoring  the  down- 
link and  collecting  all  [he  trarftc 
thai  the  satellite  iransmits.  Al- 
though no  SWLs  {short  wave  lis- 
teners) submit  led  entries  this  year* 
It  is  certainly  a  possibiliiy  in  the 
future. 

Kitsat-OSCAR-23  logged  the 
most  messages  due  lo  its  high  or- 
bit and  excellent  signal,  while 
Kitsat-OSCAR-25  and  UoSAT- 
OSCAR-22  certainly  added  lo  Ihc 
totals.  Some  stations  also  used  the 
1200-baud  systems  on  AMSAT- 
OSCAR'16  and  Lusat-OSCAR- 
19.  The  9600-haud  hamsuts  were 
clearly  the  front  runners,  but  the 
others  provided  extra  points, 

John  Stephenscn  K06OZI I  had 
the  highest  verified  score  in  the 


AMS  AT  contest  from  his  home  in 
Los  Angeles,  California,  using 
cmeigcncy  power.  John  operated 
through  A-O- 1 0,  F-O-20,  F-029. 
RS-  [  3,  A  0  16,  L-O- 19,  U-O-22, 
K'O-23  and  K-O-25.  The  Sussex 
Couniy  Amateur  Radio  Club 
came  in  a  close  second  with  veri- 
fied contacts  and  digital  activity 
from  their  portable  location  in 
New  Jersey  using  the  callsign 
N2WM,  They  skipped  the  1200- 
baud  satellites,  but  added  analog 
operation  through  RS'12  and  A- 
0-27.  Many  others  participated  in 
the  coRTpetition,  including  DX 
stations  in  Europe,  Africa  and 
Central  America  As  can  be  seen 
by  the  list  of  hamsats  available  for 
the  event,  there  are  many  excep- 
tional communications  resources 
available  even  without  A-Ol  3, 


Photo  E.  Marty  WD5DZC  checks  out  an  early  morning  AMSAT-OS- 
CAR-IO  pass  while  Oiarlie  N5XGW  listens  at  the  K5DX  Field  Day 
1997  satellite  station. 


NeUER  SnV  DIE 

Continued  from  page  70 

Rock'n'roll,  rap,  and  so  on  pro- 
duce stunted  plants.  Classical 
music  spurs  growth.  Just  as  with 
kids. 

Waicr,  in  some  way^  is  able  to 
store  magnetic  energy  loo.  If  you 
want  really  powerful  waicr,  first 
disiill  it  so  you^rc  rid  of  the  fluo- 
rides and  chlorine  in  our  tap  wa- 
ter, then  put  the  water  in  a  glass 
bottle  in  the  sun  with  the  south 
pole  of  a  strong  magnet  under 
the  bottle.  If  you  can  find  some 
quartz  glass  bottles,  they'll  do 
even  better.  Use  this  water  for 
your  plants,  and  for  your  own 
drinking  too.  Remember*  your 
body  needs  ahoul  eight  glasses 
of  water  a  day  to  function  besL 

The  north  pole  has  its  uses 
too.  For  instance,  animal  rc- 
search  on  cancers  showed  that  a 
magnet  coulj  stop  the  growth  of 
cancer.  This  research  was  done 
over  20  years  ago,  but  as  far  as 
Tve  been  able  to  find  (here  isn't 
any  hint  that  the  National  Cancer 
Institute  has  made  any  cftbrt  at 
all  to  follow  up  on  this  work. 
Well,  the  treatment  isn't  patent- 
iiblc,  so  there's  no  commercial 


interest  in  developiiig  ft.  A  low- 
cost  cancer  cure  would  lose  the 
medical  industry  hundreds  of 
billions  of  dollars  in  revenues 
and  put  thousands  of  cancer  re- 
searchers out  of  work. 

If  you  think  Vm  crazy  on  this, 
then  at  least  do  me  the  courtesy 
of  doing  your  homework.  I've 
done  mine.  And  then  gel  some 
strong  magnets  and  see  for  your- 
self what  north  and  south  poles 
can  do  for  your  plants,  for  you» 
and  your  children. 

The  Rawles  and  Davis  book 
also  lists  a  bunch  of  illnesses 
that  can  be  helped  with  magnets, 
using  the  north  pole  to  slow  or 
stop  unwanted  functions  and  the 
south  pole  to  improve  circula- 
tion and  energize  organs.  Which 
may  explain  why  my  visiting 
friend  is  convinced  that  magnets 
can  help  or  cure  almost  any  ill- 
ness. Now,  if  1  can  just  get  him 
to  start  writing  some  anictes  on 
the  subject! 

Forgetting  Things? 

Talk  about  getting  too  late 

smart!  Several  years  ago  I  heard 

Dr.  Ha]  Muggins  (a  dentist)  giving 

Continued  on  fXige  S3 


Here's 


ore  soying  about  rfi&  faesf  propagolfon  software  avoilable: 


This  is  a  cool  producr!  -  Ilam  Radio  Oniint 

HFx  will  become  a  powerful  force  in  the  field  of  HF-propagation 

prediciioji  and  ajialysis.  -  QS7" 

HFx  figures  amang  the  most  complete  and  best  developed 
piediction  software  tools.  -  Megahertz 

Vcjy  in  mi  five  and  visual . .  .  easy  to  understand!  -  CQ  (Japan) 

It*  uficannv  how  accurate  (HFx)  i^i  -  N9VHW 


Check  oui  our  web  sitr  for  more 
irii'pimacion.  Take  the  guided 
tour  ot  do^^'nload  a  demo  copy 
and  irv  it  out  yourself^ 

http:/ftifww.pstrp.cQm/hjkf 


For  more  informanon  or  to 
Dnl£r«  call  or  wriie  us  at: 

HFt73 

Padfic-Sicrra  Researdi  CoqKJtdlioji 

2901  28tii  SnEct,  Suite  300 

Santa  MotUQ.  CA  90405-2938,  USA 

1-800-S20^PSR 

FAX:  310-31^2323 

Outside  rhc  U.S.  &  Canada: 

310-314-2300 

E-cnajil.^  lifc£%nigaie^psrv.coin 

Visa  and  MasrerCaid  accepted 
I    $  1 29.00  postpaid  T^T)rldwide 
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Number  S^  on  your  Famfbaek  c^rft 


Neuj  Products 


Join  the  Fun  on  the 
IVIagic  Bandl 

MFJ*^  new  MFJ-9606  fM 
Conmnmk'ittar^  is  a  perfect  6  m 
iraniiceivcr  for  NoCodc  Techs 
and  veicnins  alike — use  it  for 
packet,  data  or  voice.  Packet- 
ready  and  compaiible  wiih  virtu- 
ally any  TNC.  the  MFJ*y6U6  is  the 
perfect  way  io  slay  in  touch  witli  your 
club  members,  especially  with  the 
growing  number  of  6  m  repeaters. 

The  10*  watt  trans  mi  iter  has 
plenty  of  pi>wer  to  enjoy  FM  sim- 
plex, repealer  orpQcket  scnice,  and 
if  you  need  more  power  out,  it's 
fully  compatible  with  MIRAGE'S 
high-power  150  W  A-I015-G 
amplifier. 

MFJ-9606  features  MFJ^s  ex- 
clusive CrysktiClearVoice^^  that 
gives  true-to-lifc  speech  quality 
and  ultra-clean  AFSK  data  sig- 
nals. An  optional  plug-in  CTCSS 
encoding  module  is  available 
soon  for  accessing  prolected 


repeaters.  Superfast  PIN  diode 
transmit/receive  switching  keeps 
turnaround  time  real  low — per  feci 
for  packet  and  other  data  modes. 
The  MFJ-9606  can  be  run  24 
hours  a  day  without  even  getting 

warm,  drawing  less  than  30  mA. 

Ik-' 

It  gives  you  a  iiuper  dual-conver- 
sion FM  receiver  with  quiet  LNA 
front  end.  Ihe  .same  LNA  used  in 
the  popular  6  meter  SSB  MFJ- 
9406  transceiver — exceptionally 
pleasani  because  of  iisclciir  audio 
reproduction,  loud  built-in  speaker. 
and  choice  of  squelch  modes. 

Choose  your  squelch!  Select 
conventional  hysteresis  squelch 
for  weak  signal  base-lo-mobile 
service,  use  MFJ's  exclusive  In- 
statn-OnSqtielch'^^  for  lati-free 
repeater  or  packet  operation,  or 
use  open  squelch  if  your  TNC 
has  a  noise  rejecting  DCD. 

Built  to  last  and  designed  for 
simple  operation,  the  MFJ-9606 
is  only  $  1 49.95.  and  of  course  it's 
covered  by  MFJ's  famous  No 
Mailer  Whai^^^  one-year  uncon- 
ditional warranty.  For  yournear- 
cst  dealer  or  to  order,  catl  (SOO) 
647-1800;  FAX  (601)323-6551: 
or  write  to  MFJ  Enterprises,  Inc., 
300  Industrial  Park  Road. 
Starkville  MS  39759. 


I 


Collins  Fans  Take  Note! 

Hi'Res  Communications  has  introduced  three  new  video  additions 
to  the  famous  Collins  Video  Library!  "The  R-BOOA"  features  noted 
experi  Chuck  Rippcl  WA4HHG,  and  runs  a  lull  seven  hours,  covering 
topics  like  "Modules/*  "PTOs/*  and  ''Restoration."  It's  an  amazing 
education  in  ihc  R-390A.  foronlv  $109.95. 

■r' 

*The  75A-4 '  features  Butch  Schartau  K0BX,  who  w  ill  guide  you 

through  four  hours  of  information  on  how^  to  repair,  maintain  and 
restore  this  classic,  for  S89,95. 
For  owners  of  the  *'Gold  Dust  Twins,"  *The  KWS- 1 "  is  the  perfect 

companion  to  the  75A-4  video.  Butch  SchaHau  shows  you  how  to 
operate,  maintain  and  repair  your  KWS-1.  This  two-hour  video  is  a 
must  for  all  KWS- 1  owners,  at  $39.95. 

Rirchase  of  anv  three  or  more  videos  from  the  Collins  Video  Li- 
brary  qualifies  you  for  a  lO^c  package  discount,  and  VISA  and 
Mastercard  are  gladly  accepted.  For  mail  orders,  add  S4.50  each  for 
the  fu-st  two  videos  for  shipping  in  the  US.  Additional  \  idcos  are 
shipped  at  no  extra  charge.  For  more  information,  contact  Hi-Res 
Communications,  S232  Woodview  Drive,  Clarksion  Ml  48348-4058. 
Phone  or  FAX  ^248)  39hA660;  E-mail:  [hircs#ru.st.net].  Checkout 
the  Web  site  at  [http://wwwTust.net/-hires]. 


Wefax  for  Windows™ 


SSC  is  protid  to  announce  the 
release  of  PC  HF  Facsiniiie  HA)  for 
Windows.  PC  HF  Facsimile  8.0 
allows  users  of  Windows  PCs  to 
receive  wefax  charts,  weather  sat- 
ellite photographs,  radio  teletype. 
NAVTEX,  FEC.  STTOR.  ASCII 


and  Morse  code  digital  news  and 
weather  bmadca^s.  By  connecting 
the  piKrkage's  demodulator  between 
the  computer's  serial  port  and  a 
single  sideband  shortwave  com- 
munications receiver,  digital  radio 
transmissions  can  be  received, 
displayed,  printed  or  recorded  on 
disk.  SSC's  new  Windows  FSK 
demodulator  allows  the  program 
10  operate  in  the  background 
while  the  operator  is  performing 
other  tasks  under  Windows,  The 
package  is  ideal  for  mariners, 
aviators,  agriculture  and  weather 
enthusiasts. 

Ii  includes  image  and  lext 
decoding  softw^are,  a  miniature  de- 
nxxlulator.  tutorial  audio  cassette. 
C3omprehensivc  manual,  woridw  ide 
frequency  list  and  broadcast 
schedules.  System  requirements  anc 
Wiiidov^^s  3Jx,  Wbidows  95^^^^  or 
Windows  NT  8  Mb  ram  memory 
(4  Mb  untkr  Wiiulows  3. 1  xj,  6  Mb 
hard  disk  space— and  all  for  a 
suggested  retail  price  of  S 1 79.95. 


Mouser  IfnveHs  New  Web  Site 

Motiser  Electronics,  one  of  the  50  largest  electronic  component 
distributors  in  the  US,  recently  updated  their  Web  site.  New  features 
include  a  user- friendly  interface,  product  pricing,  prtxluct  availabil- 
ity,  and  excellent  search  engines,  alhiwing  searches  by  part  number, 
matiufacturer's  name,  product  type,  keyword,  or  catalog  page.Tlierc 
are  also  links  tn  Mouser' s  manuf^actuicrs'  Web  sites.  Catalog  pages 
are  viewable  with  Adobe  Acrobat  Reader  3.0^^*,  which  am  be  tiownioaded 
from  their  Web  site. 

The  complete  Mouser  catalog  can  also  be  downloaded — ii  lakes  a 
while  but  il^s  worth  it:  il*s  well  done  and  text  searchable.  On  the  Web 
site  youll  find  a  subscription  form  for  the  CD  catalog,  and  both  the 
downloadable  catalog  and  the  CD-ROM  catalog  are  PC  and  Mac 
compatible.  The  paper  version  of  the  catalog  can  be  ordered  on-line, 
too.  Check  it  all  out  ai  [htip//:www.niuu.ser.com]. 


Every  CyberHam  Needs  One 

Does  ymir  mousqiad  have  your  call  sign  on  it?  No?  Like,  you're 
so  ten  minutes  ago!  Ask  your  teenager  what  thai  means— and  then 
get  the  latest  catalog  from  Old  W'est  Graphics.  They  have  a  whole 
line  of  graphic  mousepacis,  in  categories  .such  as  Cowboys,  Sky  warn, 
Trucks,  etc.  When  hams  order  jiersonai  mousepads»  they  choose  from 
the  available  designs  and  Old  West  Graphics  will  add  callsign  and 
city/state  to  the  design — for  only  $16.93  plus  SL50&&h.  Club  event 
I  coming  up'^  Old  West  Graphics  also  manufactures  fcinners.  ARC  logo 
dccals.  magnetic  siens.  and  other  stuff  so  vou  can  let  the  world  know 
about  your  hobby! 

Write  to  the  nice  folks  at  490  N.  St.  Louis  Ave.,  Lovcland  CO 
80537-5878  or  call  (SOOj  484-9492  ext.  8601 .  To  FAX,  press  0  at  the 
prompt. 
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fiumiter  $1  on  your  f^^bAck  card 


Communications 

Simplified, 

Part  23 


The  series  concludes. 


As  I  mentioned  when  I  started  this 
series  almosi  two  years  ago, 
these  Xomniunicaiions  Simpli- 
fied" articles  are  a  sort  of  work-in- 
progress — they  are  class  notes  for  a 
community  college  communications 
course.  They  will  eventually  become  a 
texttKX>k;  in  the  meantime,  I  thought 
hams  and  readers  of  73  Magazine  might 
be  interested  in  them,  too* 

But  that  college  course  has  changed  itt 
the  past  two  years.  All  of  my  current  com- 
munications students  arc  telephone  com- 
pany employees,  and  so  Vve  had  to  go  off 
in  somewhat  dificrent  dir^rtions.  You  may 
have  noticed  that  as  we  discussed  modems 
and  ISDN  lines  last  month.  From  itiis  point 
on,  my  course  will  become  even  more 
telephone  company-specific. 

Unfortunately,  this  is  going  to  bring  us 
further  and  further  away  from  ham  ra- 
dio, so  I've  decided  to  end  this  73  Maga* 
line  series  before  I  bore  all  you  readers 
to  death. 

Let  me*  therefore,  end  with  an  abso- 
lutely true  story.  I  vouch  for  the  fact  that 
it  really  happened  about  ten  years  ago. 

One  of  the  older  lab  experiments  in 
our  course  has  been  to  give  our  students 
a  defective  AM  radio,  and  ask  them  to 
troubleshoot  and  repair  it.  These 
troubles  are  usually  fairly  simple,  but  it 
still  takes  most  students  an  hour  or  two 
to  find  the  problem. 


Peter  A.  Stark  K20AW 

P.O.  Box  209 

Mt  Kisco  NY  1 0549 


This  one  term,  though,  one  of  the 
groups  called  me  over  within  five  or 
10  minutes:  "Professor  Stark,  Profes- 
sor Stark,  come  here,  come  here,  we 
fixed  it!" 

I  went  over  to  see. 

Their  radio  was  still  connected  to  a 
bunch  of  test  equipment,  and  all  1  heard 
out  of  the  speaker  was  a  loud  beeping 
tone. 

This  particular  group  consisted  of 
some  of  the  weaker  students  in  the  class, 
so  I  was  sure  they  couldn't  possibly  have 
found  the  problem  so  quickly.  I  was  con- 
vinced the  tone  was  caused  by  the  signal 
generator  that  was  still  connected  to  the 
radio,  so  I  started  looking  for  something 
to  prove  them  wrong, 

I  was  just  about  to  make  some  snide 
comment  when  the  tone  stopped  and  the 
radio  said  'This  was  a  test.  If  this  had 
been  a  real  emergency  ../' 

PS,  I  was  right.  Their  radio  had  a  bad 
oscillator,  but  they  had  accidentally  con* 
nected  their  lab  signal  generator  to  a 
point  where  it  would  provide  a  substitute 
signal.  Then  they  noticed  that,  as  they 
tuned  the  signal  generator,  they  heard 
some  stations.  So  they  just  tuned  in  a 
local  news  station,  and  called  me  over. 

Well,  I  hope  you  had  as  much  fun 
learning  from  this  series  as  I  had 
presenting  iL 

Here's  to  simplicity! 


I  New  Simplex  Antopateh 

Use  il  like  a  cellular  phone 

Only  SI  44!! 

An  Afibrdable 
Aiitopa  tch 
packed  widi 
Incrcdlfilc 
fcaturc«lllf 

Re  gulreme  ats 

21  1£y  Power  Supply 

3i  2  (tnal  band  trajiscfitverB 

4)  Mic.  GOiuiactor  tli^t  fit«  your  transceiver 

Full/Half  Autopfl tch  Only  $109.00 
AiitoititttJc  CW  iilciifilicr 

{The  AutO[i:itch  will  aulomaticaJly  send  call 
sign  in  CVV  when  achvated  /  deactivMed) 
Inruf^ininAiile  time  aut 

iutietjon 

(Ifyou  accidentally  get  out  of  range,  the 
autop-aCch  will  time  out  and  hang  up  the 

iJiicr  selectable  password 

(SeEcct  personal  password  up  to  9  digits  to 

act  I V  aLe  vo  u  r  auio  patch) 
Reverse  patcli 

(If  you  choose  so,  it  will  page  you  when  your 
phone  rinas] 
AnjustiiMc  Vtiliiiiic 

Easy  Instil  Itati  on 

Ctftmpact  «izc  I  "x3-a/«"xS/8" 

Pocket  Hftorse 


Learn  code  faster  and  easier 
Better  than  code  tapes 
Take  it  an>'Avhcre  to  practice 
Light  weight  and  conn  pact 
Ideal  for  beginners  to  advance 

*Selcc[ablccode 

rates  3-33  wpm 
*lJser  friendly  menu 
♦Pbvs  Standard 

and  Famsworth 

*  Plays  continuous 
fresh  random  code 

*  Size  2  3/8x4.5X1 

*  Selectable  random  character  playing 
*Runs  30  hours  on  a  9  volt  battery 

*  Co  ntinuo  us  n  e  w  K'    *  One  year  wairan  ty 
gcncraied  QSO  (fike  the  general  exam) 

IJltiiiiAtc  Plus  Oohr  $69*99 

With  LCD  PispUy  (Allow 
Deluxe  Plus  Only  S44.99 

Is  like  tire  Ultimaie  ex;cepl  has  no  LCD 
Sldfidard  Plus  Only  $29,99 

U  lite  the  Dekixe  cxtepi  ha.^  m\  interna! 
speaker  nr  random  coac*; 

Six  Modes  ufOfveriiliftn 

J|  ( AJuLfiiiji»u.i  l-rc^li  RuJiiUim  Ckxlc 
2)  1  est  for  f  -o|> yi  1 1  %  Raj  ictc  ji  1 1  Cjjh  le 
3i  iHajs  (:4irilJtiumis  New  QSO  or  BastcaMy 
a  Conversation  Bet  wren  Twu  !*ctjplc 

4)  Selectable  RaiidnEii  QmIc 

5)  interaciivc  OkIc  I  raininiSF 
(>)  Playinj5  Ranilain  Words 

DTMF  CONTROLLER 
AIVD  DECOOiR 

Get  2  Features  For  The  Price  of  I  ! 
DTMF  Oc  coder 

*  Decode*  and  Slates 
fil)  digii* 

*  High  succd  DetiKicr 
(Ujxo  2h  lone/^c) 

*  Runs  tm  a  9\  l*aiicry 

*  DigiLal  display 
DTMF  Controller 

*  Ma  mi-T I  override  resci 

*  Urojijj  Numl>«:r  Re^itri 

*  f)  ouLjiui  (4  of  which  :irc  imn.^i^inr  f)ul|iui 
iitui  r  irt  nictbiinitfd  rtlayj 

Computer  JUded  Technology  ,IiiCt 

4525  Production  Drive,  Dallas,  Texas  75235 
Phone:  214-350-0888 
V\s&IMC  Accepted,  Plus  S/H,  Tax  If  Applicable 


I 
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Numher  S2  on  yow  FmmtttACk  ^ta 


Remembering  Ivan's 
'Woodpecker" 


Or  was  it? 


'^^^       RC-1000 

Computer  REPEATER 
Concepts.  CONTROLLER 


«  AulQpatch*  Reverse Autopatch 

•  User  Programmable  CW  ID, 
Controi  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/  manual ....  $199J5 

Micro  Computer  Concepts 

8849  Glim  Tree  Ave. 

Hm  Port  Richey.  FL  34653 

813-376-6575 


VfSA 


AM.  Onymous 


I  had  a  dream  last  nighi  about  the 
woodpeckers  of  yesteryear,  and  I 
awoke  very  troubled^as  one  does  in 
the  aftermath  of  a  nightmare  ..* 

It  was  a  beautiful  Sunday  morning 
back  in  the  early  '70s  and  I  was  chatting 
with  an  old  friend  on  the  low  end  of  40. 
A  woodpecker  ended  it  all.  Pinned  the  S- 
ineter40  over  nine,  and  wiped  us  out  Fi- 
nal! y»  the  pecker  quit.  We  were  both 
upset  and  signed  clear, 

I  leaned  back  in  my  chak  to  consider 
this  plague  on  shortwave  radio.  Finally, 
reason  prevailed  and  I  said  to  myself,  '*No 
damned  over-the-horizon  radar  station  in 
Russia  could  possibly  be  that  sLrong  here 
in  Oregon  on  40  meters  at  1 1  ;00  in  the 
morning  because  the  skip  is  wrong. 
Even  Rollie,  a  few  blocks  up  the  street, 
wasn't  much  stronger  and  he  was  line  of 
sight  ...  Line  of  sight?  Up?  Satellite? 
Possible!'^ 

A  few  minutes  later,  I  had  my  old  sur-  | 
plus  scope  going,  and  was  looking  at  the 
audio  output  from  my  old  National  to 
see  what  this  plague  was.  Shortly,  I  h^ 
some  answers.  First  off,  it  wasn't  just 
one  pecker — there  could  be  several  of 
them  individually  controlled,  or  group 
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controlled.  That  was  why  the  tone  of  the 
pulse  seemed  to  shift  at  times,  TTiey  all 
worked  exactly  at  the  same  repetition 
rate,  but  with  different  start  times.  Fur- 
ther, when  I  set  the  scope  delay  and 
looked  at  the  top  of  the  pulse  with  the 
delayed,  expanded  sweep  of  my  old 
scope,  I  was  startled  to  see  video  riding 
on  top  of  the  pecker.  As  a  TV  ex-chief 
engineer,  I  very  well  knew  what  a  single 
line  of  video  looked  like. 

I  was  an  assistant  professor  at  a  local 
community  college,  so  I  gathered  myself 
up  and  spent  the  rest  of  my  Sunday  in 
the  lab  unscrambling  peckers.  At  that 
time  we  had  quite  a  bit  of  good  surplus 
equipment,  including  several  535s,  an 
excellent  Tek  timebase,  and  a  good,  mag- 
netically-deflected 14-inch  monitor  with 
P7  phosphor. 

We  had  an  old  all-band  receiver  with 
only  one  stage  of  456  IF  which  was 
fairly  broad.  Not  the  best,  but  OK  for  a 
pecker  picker-upper  It  didn't  take  long 
to  figure  out  that  a  horizontal  line  for  the 
monitor  would  be  the  pecker  pulsewidth, 
and  the  venical  scanning  was  formed  by 
the  motion  of  the  satellite  as  it  traveled 
at  about  17,500  mph  over  the  area  being 
observed.  The  satellite  pulse  rep  rate 
was  extremely  accurate  at  10  pulses  per 
second.  In  order  to  get  a  reasonably 
stable  raster  on  the  monitor  from  a 
pecker,  I  had  to  use  our  Tek  timebase, 
which  had  a  temperature-controlled 
crystal  oscillator  and  divide-down 
multivibrators, 

I  used  two  old  Tek  535  scopes  for  the 
horizontal  system.  The  first  scope  was 
synced  to  the  Tek  dmebase.  Its  CRT  was 
used  to  select  a  pecker  from  the  group 
for  observation  and  to  provide  a  delayed 
trigger  to  enable  the  second  scope, 
which  showed  a  line  of  video  per  pulse. 
The  s^ond  scope  had  output  terminals  for 
the  truncated  sawtooth  it  usai  to  sweep  the 
CRT.  This  became  the  horizontal  sweep 


for  the  monitor.  The  v^cal  scan  came 
from  a  third  Tek  scope  running  free, 
quite  slowly,  with  its  external  sawtooth 
fed  to  the  monitor  and  set  to  make  a 
symmetrical  presentation  on  the  P7 
screen. 

Most  of  the  pictures  we  looked  at  were 
clouds,  but  we  had  enough  detail  to  see 
pattern  breaks — occasionally.  We  didn't 
try  to  correlate  our  monitor  screen  with  a 
known  landform,  as  it  wasn*t  our  pur- 
pose. But  it  was  quite  evident  what  the 
pecker  represented.  On  the  following 
Monday,  I  showed  the  setup  to  some  fel- 
low instructors  who  were  ham  friends 
and  explained  it  to  some  advanced  stu- 
dents. Then  I  dismantled  it  and  put  the 
components  away,  1  had  answered  all  the 
questions  but  one. 

That  summer  was  hamfest  lime  in  our 
area,  and  of  course  I  attended.  Things 
started  to  slow  down.  I  went  to  the  per- 
son in  charge  of  program  presentations 
and  said  I  could  explain  what  the  Rus- 
sian Woodpeckers  were  and  he  said  4 
p.m,  in  the  meeting  halL  Believe  me 
when  I  say  the  place  was  crowded,  and 
they  weren't  all  happy  campers.  I  went 
to  the  blackboard  and  diagrammed  what 
the  pecker  was,  and  the  interconn^tion 
of  surplus  gear  I  had  used  u>  unscramble 
it,  I  concluded  my  presentation  by  say- 
ing that  we  didn*t  really  know  who  was 
responsible  for  the  peckers,  but  that  it 
was  strange  that  the  pecker  activity  really 
picked  up  at  the  start  of  the  war  between 
Afghanistan  and  Russia, 

And  why  would  Russia  use  satellites 
when  they  could  use  airplanes?  Then  I 
added  thai  if  indeed  the  peckers  were  ours, 
they  were  looking  after  the  best  interests 
of  all  of  us. 

The  next  February  there  was  a 
hamfest  near  Salem,  and  I  was  asked  to 
come  and  repeat  my  lecture  on  the  Russian 
Woodpeckers. 

I  agreed  to  do  so.  When  the  time 
came,  I  was  introduced  to  the  crowd  as 
the  guy  who  figured  out  what  the  wood* 
pecker  was,  and  that  CBS  television  had 
confirmed  my  findings  by  recenfly  car- 
rying a  story  on  the  late  news  that  the 
United  States  had  admitted  our  forces 
were  responsible  for  the  '^Russian*' 
woodpecker.  Nothing  further  was  ever 
said  and  soon  they  shut  them  down.  A 
year  later,  the  head  of  the  FCC  was  still 
calling  it  the  Russian  Woodpecker  and 
(tescribing  it  as  a  Russian  over-the-horizon 
radar.  A  bad  rap. 

Well,  25  years  later  there's  the  story, 
and  the  question  is.  Who  really  told  a 
story?  As  for  me,  ''Ain't  nobody  here 
but  us  chickens" — but  I  do  think  old 
Ivan  could  use  an  apology. 
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a  tali  on  mercury  poisoning  at  the  Tesia  So- 
ciety conference  in  Colorado  Springs,  Quite 
a  few  hams  attend  this  conference  every  year 
and  they  even  have  a  ham  station  set  up  in 
the  conference  lobby  Anyway,  that  was  the 
first  I*d  heard  about  the  mercury  in  dental 
flllings  being  dangerous.  Hal  made  a  very 
oinvinctng  presentation,  complete  with 
some  videos  showing  ihe  amazing  recovery 
from  muftiple  sclerosis  of  people  who'd  had 
their  amalgam  fillings  replaced  with  plastic. 
This  was  of  particular  interest  lo  me  because 
one  of  my  gnindmoihers  died  of  MS,  and 
there's  always  the  nagging  thought  that  it 
might  somehow  be  a  genetic  illness. 

Hal's  book,  /r  j  All  in  Your  Head,  was  very 
well  documented  and,  I  thought,  a  book  ev- 
eryone really  ought  to  read,  so  J  included  it 
in  my  guide  to  key  books. 

Cut  to  May  this  year  w^hen  I  was  on  the 
Art  Bell  (W60BB)  radio  talk  show.  In  addi- 
tion to  our  taJking  about  amateur  radio  for 
about  an  hour,  1  mentioned  that  I  was  con- 
vinced thai  all  illnesses  had  lo  do  with  either 
our  poisoning  our  bodies,  or  giving  them  too 
little  of  the  nutrition  they  have  been  designed 
to  operate  oil  I  included  dental  amalgam  in  my 
list  of  poisons  and  Art  got  alt  upset.  His  dcntist» 
in  whom  he  had  great  confidence,  had  assured 
him  that  amalgam  fillings  were  perfectly  safe. 
Art  refused  to  accept  my  information. 

Then,  when  he  opened  the  phone  lines. 
two  dentists  called  in  and  both  said  I  was  ab- 
solutely correct,  thiit  the  mercury  in  fillings 
is  a  deadly  poison.  An  was  depressed  over 
this  news  because  he  has  several  fillings,  as 
most  people  have. 

Lydia  Bronte  heard  about  this  and  sent  me 
a  copy  of  her  book,  The  Mercury  in  Your 
Mouth  -  The  Truth  About  *' Silver"  Dental 
Fillings.  This  is  published  by  Quicksilver 
Press,  10  R  87th  St..  NYC  1012S.  1994, 
189p,  $15,  ISBN  0-%4387(M)-X.  You  r^Uy 
ought  to  invent  in  this  wonderfully  researched 
book.  You  won*t  believe  the  long  list  of  ill- 
nesses which  have  been  cured  or  gready  im- 
proved by  removing  amalgam  flllii^.  The  chap- 
ter  on  mercury's  amnection  to  Alzheimer^s  made 
me  wish  Fd  dorte  ray  htunework  in  time  to  help 
save  my  mother  from  this  terrible  disease. 

This  is  not  a  matter  of  opinion,  for  endless 
research  has  been  done  on  both  animals  and 
humans  and  the  fact  is  that  the  mercury  in  your 
fillings  (they're  about  50%  mere  my)  leaks  out 
into  your  body  where,  depending  on  your  sen- 
sitivity to  it  and  other  immune  system  depres- 
sants, you  can  be  heading  for  an  Alzheimer*s 
future,  Paridnson^s,  antibiotic  resistance,  and 
any  number  of  autoimmune  problems. 

Judging  from  the  incredible  number  of 
hams  I  see  at  Dayton  who  have  great  big  fat 
guts  and  are  smoking,  1  realize  that  my 
preaching  about  health  is  probably,  at  the 
least,  irritating.  If  you  wanted  to  live  much 
past  your  40s  in  good  health  youM  have 
changed  your  living  style  long  ago.  Most 
people  (and  that,  generally,  includes  hams) 
live  for  the  pleasure  of  the  moment  and 
don't  even  want  to  know  about  the  long 
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term  results  of  whal  they're  doing.  Other- 
wise they  wouldn't  be  eaiing  the  garbage 
they  are  and  dumping  one  poison  after 
another  into  their  bodies. 

I've  taken  better  care  of  my  body  than 
most  people*  so  at  75  it's  in  pretty  gocnl 
shape.  Oh,  Tve  dumped  a  ton  of  doughnuts 
and  coffee  into  it  at  ham  club  meetings.  And 
tons  of  ice  cream  and  soft-serve,  plus  more 
tons  of  pies,  cakes,  and  cookies.  Heck,  I  was 
about  100  pounds  overweight  until  25  years 
ago,  when  I  decided  to  stop  that  nonsense. 
Been  there,  done  that. 

Now  that  I  know  better  I*ve  been  treating 
my  body  with  more  respect  It  gets  lots  of 
fruit  and  vegetables,  plenty  of  distilled  water, 
daily  exercise,  and  so  on.  No,  I  don't  have  any 
fillings.  1  had  *em  all  removed  years  ago.  But 
up  until  then  1  had  a  mouth  full  of  'em,  and 
several  root  canals  loo.  More  poison. 

Yes,  I  know  the  ADA  is  still  saying  that 
amalgani  fillings  are  safe.  And  the  cigarette 
makers  are  swearing  that  cigarettes  are  not 
addictive  and  doD*t  kill  us.  Just  Chink  of  the 
Jawsuits  dentists  would  face  if  the  word  got 
out  about  the  mill  ions  of  people  they've  killed 
via  mercury  poisoning. 

Getting  your  fillings  replaced  isn't  easy, 
The  Bronte  book  lists  dentists  who  wiU  do 
the  job,  but  the  ADA  is  busy  making  life 
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miserable  for  these  renegade  dentists. 
HeaHk  ItaBpiiopery 

Lordy,  I  tieed  an  assistant  just  to  deal  with 

the  piles  of  Tompoopcry  my  mail  brings  almost 
daily.  There  seems  to  be  an  endless  supply  of 
"^scientifically  proven**  nostrums,  many  be- 
ing peddled  via  multi-level  distribution  sys- 
tems. If  I'll  sign  up  as  a  distributor  Til  get  a 
50%  commission  on  what  my  customers  buy 
and  20%  on  what  their  customers  buy.  What  a 
great  chain-letter  approach  to  selling! 

Unfortunately,  the  more  1  read  by  authors 
who  make  sense  to  me,  the  more  I'm  con- 
vinced that  our  whole  medical  industry  is 
no  more  reality-based  than  the  nostrum 
peddlers.  If  you  are  convinced  that  ingesting 
hexichlorodimethylbcnidrinc  is  going  lo  alleviale 
the  symptoms  your  body  has  bt^n  flashing  as  a 
warning  signal  that  you're  screwing  up,  then 
pop  those  expensive  pills. 

Health  is  simple.  Robust,  vibrating  health 
is  simple. 

Within  the  limits  set  by  your  genetic 
makeup,  and  that  includes  any  damage  done 
by  your  parents  to  your  genetic  blueprint 
even  before  conception,  your  body  is  de- 
signed to  operate  and  renew  itself  for  around 
a  hundred  or  so  years.  You  can  screw  this 
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marvelous  system  up  by  throwing  sand  in  Lhc 
gc3T3.  ^ugar  in  the  gas  tank  and  sitidgc  in  the 

sump — putting  pt>isi>ns  In  your  btxiy  and  nni 
providing  it  with  ihr  lucl  it's  been  designed 
over  milliuns  of  years  to  use-  News  Hash: 
your  body  was  not  designed  to  function  on  a 
e  o  ITc  e  -  ml  il  D  an  i  s  h  b  re  i\  k  fas  i . 

Docs  that  make  sense? 

1.00k,  even  the  worst  of  plagues  had  siir\  i- 
vDis.  So  how  were  they  difTercni?  Simple: 
They  hadn  I  criRjIed  their  immune  systems. 

If  vou  want  to  aive  vuur  children  their  best 
chance  at  being  healthy  and  intelligent,  then 
don'l  do  things  that  are  known  to  cause  birth 
defects — like  smoking  crack,  drinking  alcohol, 
smoking  cigarettes,  drinking  a>ffee  and  so  on. 
These  alt  create  birth  ilcfccts*  ilioiigh  many  are 
not  easily  visible.  And  this  means  not  just 
during  pregnane):  t>ui  even  before  conception. 

Your  KkIv  is  desiiincd  to  deal  w  ilh  the  nuiri- 
ents  ai  tiand  back  in  the  pnehistor)^  days.  Raw 
foods.  Clean  air.  Sunlight.  And  a  lot  of  exercise. 

So  we  eat  cooked  llxxJ.  usually  laced  with 
chemicals  to  keep  it  from  spoiling  011  the  gro- 
cery shelf  (lUid  in  lhc  distributor's  warehouse), 
and  we  poison  our  bodies  in  a  wide  variety  of 
ways,  all  of  which  reduce  our  immune 
systems'  ability  to  deal  with  emergencies. 

Poisons?  Mercury  from  dental  amalgam. 
Fluorides  in  your  water  supply.  Chlorine* 
ditto.  Nicotine,  caffeine,  alcohol,  aspartame 
in  diet  drinks,  immuni?iition  shots*  air  pollu- 
tion, sunglasses  to  keep  needed  sun's  rays 
from  reaching  your  eyes,  electromagnetic 
fields  from  electric  blankets  (nnd  amplifier 
power  supplies),  radiation  from  TVs,  and  so 
on.  You  really  don't  want  to  know  the  hor- 
rible history  of  what  the  introduction  of 
sugar  and  white  flour  has  done  to  one 
civilization  after  another. 

Oh,  I  almosi  forgot,  our  foiHl  supply  is 
grown  in  fields  which  long  ago  lost  their 
critically  important  (to  our  bodies)  minerEtls. 
When  they're  added  to  lhc  fields  the  results 
are  tndy  atna/ing.  but  it's  easier  and  cheaper 
to  throw  oti  chemical  fertilizers  (NPK),  so 
that's  what*s  happening  all  over  the  world. 

Eveiy  bit  of  what  I've  said  here  is  hacked 
up  by  btHjks  reviewed  in  my  guide  to  books 
you  should  read. 

The  bottom  line  is  clear:  when  yoo  get 
sick,  you've  done  ii  lu  yoiirselT  So  you  can 
look  for  a  inugic  cure  with  any  ol"  llie  endless 
nostrums,  or  (even  worse)  medications  from 
your  friendly  doctor  Well,  that's  beuer  than 
changing  your  diet,  right? 

The  Deficit 


Old  what's  his  name,  the  guy  with  the  big 
ears  down  in  Texas,  made  a  great  big  deal 
out  of  the  escalating  deficit.  I  love  all  the 
creative  accounting  both  the  Republicans 
and  the  Democrats  are  using  to  make  it  seem 
as  if  the  deficit  is  being  reduced.  A  reduction 
in  the  growth  of  the  deficit  is  being  heralded 
as  a  reduction  of  the  deficit 

P,J,  O'Rourkc*  in  his  Parliat^ent  of 
WJioren  (his  name  for  Congress),  showed 
that  the  budget  could  be  easily  balanced,  if 
Congress  had  the  guts,  Guts  is  not  a  re* 
quircment  for  being  elected  to  office,  just 
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an  extended  hand,  palm  up,  for  money. 

!  love  Congress"  move  for  a  balanced  bud- 
get amendment.  It's  a  please  stop  me  from 
hurting  oar  country  deal.  A  sort  of  moral 
imperative  for  the  totally  gutless. 

Well,  enough  of  my  fruitless  gnmibling— 
there's  no  way  Tm  ever  going  to  convince 
you  to  stop  re-electing  professional  politi- 
cians and  Hush  that  stinky  Washington  toilet. 
So  let's  contemplate  the  deficit- 

A  big  part  of  the  budget  even,-  year  is  the 
interest  on  the  accrued  deficit,  which  has 
been  heading  up  towards  equaling  the 
country *s  annual  revenues.  And  that  doesn*t 
even  cnunl  Ihe  trillions  of  olTbudgel  liabili- 
ties and  expenses.  Interest  payable  to  whom? 
The  government  bond  holders,  which  are 
mainly  foreigners  and  the  banks  that  make 
up  the  Fed. 

So  these  b:inks  lend  our  go\eniment  the 
money  for  Congress  to  spend  And  where  do 
they  get  the  money  to  lend  our  government? 
Well,  diey're  "gotxl  for  it."  Cozy  artangemem, 
anil  one  that'?;  l>een  going  on  for  a  long  lime. 
It's  probably  better  ihat  I  don't  write  much 
abtmi  all  this,  else  I  could  llnd  myself  disappeared 

Olio 

For  ihi>se  of  you  who  are  not  ODSSword 
puzzle  addicts,  olio  means  a  collection  of  sonw- 

thing.  Yes,  I  admit  to  being  a  crossword  puzzle 
addict-  It's  the  llrst  thing  I  reach  for  when  I  get 
on  a  plane.  Most  of  the  airline  magazines  have 
one  toward  the  back.  And  1  subscribe  to  New 
York  magazine  for  their  puzzles. 

Our  Unconstitutional  Congress 

A  recent  piece  by  Stephen  Moore  of  Cato 
Insiitiite  in  hnprimi^^  which  you  probably 
missed,  discussed  the  breaking  of  the  Consti- 
tution by  Congress,  with  the  connivance  of 
the  Suprcmes. 

In  1800.  when  the  capita!  was  moved  from 
Philadelphia  to  Washington,  all  of  the 
government's  paperwork  was  packed  into  iwcK-e 
bojtes  and  moved  by  horse  and  buggy.  At  tliat 
time  our  govemmeni  had  less  than  3.000 
people  and  a  budget  of  under  $1  million. 
That's  about  $100  million  in  today's 
dollarcttes,  Now  we  have  over  18  million 
employed  and  a  budget  ol  $L600,(MXJ  million. 

What  happened? 

The  US  Constitution  was  established  as  a 
set  of  rules  for  our  government,  with  its  re- 
sponsibilities restricted  to  its  enumerated 
powers,  which  mainly  invohed  national  se- 
curity and  public  safety.  You  will  not  find 
any  authorization  in  the  Constitution  for  at 
least  90%  of  the  civilian  programs  that 
Congress  has  in  the  federal  budget. 

The  founders,  well  aware  of  the  propen- 
sity of  governments  to  Woat,  tried  to  prevent 
this  by  making  the  Constitution  very  specific 
on  this  matter  The  Tenth  Amendment  says. 
*The  powers  not  delegated  to  the  United 
Stales  by  the  Constitution  ...  are  reserved  to 
the  States  respectively,  or  to  the  peopte.'* 
There  was  nothing  in  there  about  subsidizing 
the  poor,  the  power  companies*  farmers, 
maple    syrup    production    and    advertising 


commercial  names  in  Europe  and  Japan. 

For  over  a  hundred  years  presidents  vetoed 
every  effort  by  Congres*  to  spend  money  on 
pubtic  charities,  citing  ihe  Consiiiution.  Then 
two  things  happened  fwent  wrong!).  The  first 
was  the  16th  Amendment,  the  enactment  of 
the  Federal  Income  Tax  in  1913.  This  cash 
cow  was  just  too  much  tor  Congress  to  resist 
This  brought  about  the  perv-ersion  of  Article 
I,  Section  S  of  the  Constitution,  which  says, 
"The  Congress  shall  have  the  power  to  lay 
and  collect  taxes,  duties.' imposts*  and  excises 
U)  pay  the  debts,  pmvidc  for  the  common  de- 
fense,  and  promote  the  general  welfare  of  the 
United  Stales/' 

Jefferson  explained  that  *Uhe  general  wel- 
fare" cbuse  had  only  to  do  with  tliose  powers 
specifically  enumerated  by  the  Constitution- 

The  ntKxl  gates  really  opened  with 
Roosevelt's  New  Deak  The  pork  barrel  was 
Onally  w  ide  of>en,  with  the  Supreme  Coun  in 
1936  providing  the  eoup  de  grace  by  ruling 
that  the  Agricultural  Adjustment  Act  was 
constitutionaL  The  New^  Deal  Court  essen- 
tially told  Congress  that  it  didn't  matter  what 
the  Constitution  said,  spend  whatever  you 
please.  And  they  sure  have! 

Just  before  World  War  I  the  total  federal  ex- 
penses ran  about  2%  of  the  GDP  and  the  top 
income  tax  was  7%.  But  it  was  during  World 
War  ri  when  it  really  hit  the  fan,  w  ith  the  in- 
trt)ductii>n  of  rent  control  and  withholding 
taxes.  The  government  took  our  tax  money 
before  we  even  had  a  chance  to  see  or  feel  it, 
and  wow\  has  Congress  had  fun  at  our  ex- 
pense! They  take  aw^ay  dollars  and  give  back 
a  few  pennies,  and  we  gratefully  re-elect 
our  benefactors.  W^hy  does  this  remind  me 
of  the  bull  ring,  with  the  matador  waving  a 
red  flag  at  the  bull  to  keep  his  attention  while 
he  maneuvers  him  anywhere  he  wants  to? 

Can  we  ever  get  back  to  using  the  Con- 
stitution as  a  set  of  mles  for  running  our  coun- 
try as  the  founders  intended?  Lordy.  that 
would  put  maybe  15  million  government  em- 
ployees out  of  work!  It  might  even  get  the 
government  out  of  screwing  up  our  school. 
health,  legal,  prison,  and  other  failed  systems. 

An  AIDS  Vaccine 

Presideni  Clinton  has  called  for  the  drug 
companies  to  gel  an  AIDS  vaccine  to  market 
within  10  years.  The  government  is  already 
spending  $150  million  annually  on  an  AIDS 
vaccine  research,  so  there  is  a  huEe  vested 
interest  in  not  making  any  w-aves. 

I  see  two  minor  problems.  First,  there  is 
no  evidence  that  most  vaccines  actually 
solve  problems.  This  appears  to  be  another 
big  medical  scam,  which  you'll  understand 
when  you  read  a  couple  of  the  very  well  re- 
searched books  Tve  recontmended  in  my 
editorials.  Second,  drug  companies*  with  the 
ccx>peration  of  the  FDA.  make  sure  that  only 
patentable  drugs  are  authuriied  for  the  treat- 
ment of  illnesses.  Thus  any  inexpensive, 
non-patentable  treatment  will  be  not  just  ig- 
nored, but  will  be  fought  vigorously  by  both 
the  medical  establishment  and  the  FDA. 

Third  (a  bonus),  AfDS  now  seems  to  be 
more  of  a  lifestyle  pri>blem  than  a  specific 


disease,  one  which  can  be  reversed  by 

slapping  the  dcsiruciive  lifestyle.  This 
means  one  has  to  stop  poisoning  onc*s  body 
and  give  it  the  nulrienis  it  has  been  designed 
to  need.  Thus  there  is  no  hint  that  there  can 
ever  be  a  vaccine  developed  for  AIDS. 

In  the  meanwhile  there  are  all  sons  of  po* 
temial  problems  for  public  mischief.  In  a 
panic  we  rushed  polio  vaccines  into  our  kids 
in  the  1950s.  Well,  il  now  appears  that,  gee, 
there  was  some  contamination  with  Simian 
Virus  40  which  is  strongly  suspected  to  be 
causing  brain,  bone  and  lung  cancers  in 
adults  and  children. 

My  thanks  to  Frank  Kavenik  WA9QJR  for 
sending  me  this  item. 

More  M^cal  Mischief 

You  probably  don't  read  Pemhouse^  and 
you  probably  also  missed  the  publisher's  in- 
terview with  Art  Bell,  where  he  went  into  de- 
tail about  his  wife's  brush  with  death  by  can- 
cer. The  story  is  in  the  September  issue,  and 
it's  a  horror  story  about  the  National  Cancer 
Tnslitute»  the  FDA.  the  AMA,  two  leading 
cancer- specializing  hospitals,  and  his  suc- 
cess using  hydrazine  sulfate,  despite  every 
effort  of  the  hospitals  and  government  to 
prevent  its  use. 

The  fact  is  that  radiation  and  chemo- 
therapy not  only  don*t  work,  they  often  are 
more  the  cause  of  death  than  the  cancer  they 
are  supposed  to  fight — at  humongous  ex- 
pense. Hydrazine  sulfate  costs  about  $150  a 
year,  and  is  unpatentable. 

You  can  get  the  full  facts  on  this  if  you 
missed  getting  the  magazine  by  writing  to 
Penihouse.  277  Park  Avenue,  NYC,  and  put 
**Cancer"  on  the  envelope. 

Budget  Baloney 

Not  to  worry  you  about  something  over 
which  you  have  little  (read:  no)  cx)ntn>K  Ihii  l*d 
just  like  to  note  that  unless  the  world  does 
come  to  an  end  in  1998,  20(X).  2(X)5.  or  2012. 
as  threatened  by  some  doomsayers,  the  Demo- 
crats and  the  Republicans  will  have  again  sold 
us  down  the  river  with  the  recent  so-called 
batanoed-budget  agreement.  Some  balance. 

Our  party  leaders  took  advantage  of  our 
unusually  bullish  economy  to  distribute  a 
bunch  of  very  questionable  handouts  to 
make  themselves  look  good.  The  suckers  arc 
the  future  taxpayers  who  will  have  to  deal 
with  the  mess. 

Where  did  the  money  come  from?  Well, 
the  Congressional  Budget  OfHce  a  year  agp 
forecast  a  budget  deficit  of  $170  billion. 
Now  it  looks  as  if  it's  going  to  only  be  $40 
billion,  giving  the  Democrats  and  Republicans 
$100  billion  or  so  to  play  wilh.  Whoop ic,  let's 
have  a  party!  The  President  asked  for  $16 
biMion  to  fund  health  care  for  poor  children 
and  they  gave  him  $24  billion.  Then  came  a 
raft  of  special  interest  tax  breaks.  Like 
around  $150  for  middle-income  families, 
$15,000  for  the  richest  one  percent  of  fami- 
lies, and  more  like  $2  million  for  the  likes 
of  Michael  Eisner,  Figures.  Fm  chuckling 
because  it  was  the  tax  inoeases  on  the  wealthy 


in  1990  and  1993  which  made  this  possible. 

Experts  agree  that  in  about  three  years  the 
deficit  will  not  jusi  reappear,  but  will  sky- 
rocket as  the  baby  boomers  start  reaching  re- 
tirement age.  This  will  reduce  the  number  of 
taxpayers  and  escalate  spending  on  Social 
S^nirily,  Medicare,  and  Medicakl, 

A  Head  of  My  Time 

Hy  Chi^fz  W2HY  was  kind  enough  to 
send  a  clipping  of  a  new  product  by 
Rossignol,  the  ski  company,  which  is  one 
Tve  suggested  in  my  editorials.  They've  an- 
nounced in-line  skates  which  snap  onto  what 
looks  like  high  end  sneakers.  Well,  Tvc  been 
thinking  of  learning  lo  use  roller  blades  any- 
way, so  this  Will  probably  push  me  over  the 


edge.  Their  Traffic  skates  are  $150,  wMch 
isn't  much  more  than  a  good  pair  of  well-ad- 
vertised  sneakers  these  days.  Let's  see, 
where  did  I  put  those  knee  and  elbow  pads, 
and  head  protector? 

Not  that  I'll  have  a  lot  of  opportunity  lo 
use  'em,  since  1  live  on  a  dirt  road  which 
turns  to  mud  in  the  spring,  a  dust-clouded 
corduroy  in  the  summer,  and  an  Olympicnqual- 
ity  sled  course  in  the  winter. 

Another  Excuse 

The  Journal  of  the  American  Medical  As- 
sociation published  a  report  saying  that  boys 
bom  to  mothers  who  smoke  during  preg- 
nancy have  been  found  lo  be  much  more 
likely  to  exhibit  aggressive,  destructive  or 
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Losing  your  source  of  power? 
Have  your  old  case  refitted  with  NEW  cells  and  $ave! 
Convert  your  pack  to  NiMH! 

Same  size  pack  —  HIGHER  capacity! 

*Handhelds  *LapTops  *  Commercial  Radios  *Camcorders 
^Portable  Scanners  *Test  Equipment  *Power  Tools 

*  Any  Special  Application 

NEW  replacement  packs  &  Individual  ceUs  also  available! 

CaU  for  a  price  list! 

17052  Alameda  Drive     Ferris,  CA  92570 

(909)  789-0830  FAX  (909)  789-4895 
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brid's  best  ham  weather  station 


*^ 


Features  superbly  accurale:  *  baromet* 

ric  pressure  •  3-hr.  pressure  change  ■ 
indoor/imtdoor  humidiiy^  *  dew  pointt  • 
wind  speed/direction  *  indoor  and  out- 
door teinperaiure  •  wind  chill  tempera- 
ture •  rainfallt. 


The  ULTIMETER®  2000  tracks  more 
than  100  values  to  help  you  alert  others 
to  dangerous  weather  extremes  and 
protect  vour  own  equipment* 

Instant    access    to:    •    current    values* 

r.  ^  ^         today's  highs  and  lows  •  long  term  highs  and  lows  * 

time/date  for  all  highs/lows  •  rain  totalst  for  today,  yes- 

lerday.  and  long  term  •  alarms,  and  much  more.  Easy  to  instalL 

Only  S379  plus  shipping  f  "^Optional 
sensors  addl,)  Oiher  IXTIMFTER  mod- 
els starting  at  SI  79, 


*Even  Wea!fierWarch  magazine  (May, 
*96)  concludes  '*the  best  we  have  seen  " 


^^#The  Weather  Picture* 

An  eyepopping  add-on  to  jour  ULTTMETER 

This  new  wall  unit  with  its  elegartL  leak  or  brushed  ahi- 
mi  nam  frame  displays  all  the  vital  weather  data  you  pre- 
select, without  having  to  press  a  single  button.  Big  red 
numerah  are  easy  to  read  from  across  the  room,  day 
or  night.  Interfaces  with  your  ULTIMETER  Weather 
Siation.  Ict?^  you  customi/e  data  display.  In  two  sizes. 
Introductory  ^^ings  in  effect  thru  113119^ 


Siic  shown:  t5it"x  UK" 


732-531-4615  1-800-USA  PEET   FAX  732-517-0669 
FEET  BROS.  COMPANY,  1308-7117  Doris  Ave.,  Ocean,  Nl  07712 

Our  22nd  Year  ©  1997  Pect  Bros.  Co. 

Visit  our  Home  Page  to  see  and  try  our  Weather  Siadons:  www,peetbros*coni 


Mr.  NiCd 


THE  BEST  BAHERIES 
IN  AMERICAl 


FALL  1997  SPECIALS! 


Packs  for  ALfNCQ  DJ-560/SS2  /  ISO  radios: 
E8P-20nspk.  7,2v    ISOOmAh  $29.95 

EBP-22nh  pk.  12.0v  lOOOmAh  $S6.95 
EDH>11  e-CeriAAcase  $14,95 

For  tCOM  iC-ZIA  /T7A/  T22-42A  /  W3 1-32A: 
BP-180  pk.  7.2v      700mAh  $39.95 

BP-173  pk.  (5W>        9.6v       70DmAh  $49,95 
BC-7aA      Rapid;  Trickfe  Charger       $64.95 
For  iCOM  fC- W2 %k/ 2GKA T/VZIAT  radtos: 
BP-131xh  (NtMH)      7.2v   1350mAh   $39.95 
BP-132S  f5W)  12.QV     850mAh    $39.95 

For  ICOM  tC'02Ar  etc.  &  REAUSTiC  HTX-202: 
6P*8  pk,  B.4v  1400mAh  $32.95 

BP^Xh  (NiMH)  8.4v   2250mAh  $52  J5 

BP-202S  pk.  7.2v  1400mArT  $29.95 

\C^  a<:ell  M  NiCd/Alkalme  Case  $15,95 
K^1011/eC'35         Rapfd  Charger      S59  J5 

For  iCOAl  iC-2SA  T/  W2A  /  ZSAT/  4SA  T  etc: 
BP-83  pk.  7.2v      eOOmAh  S23.9S 

BP-84pk,  7.2v    l200mAh  $34.95 

BP-S3xh  (NiMhi)  7.2 V  1350mAh  S39.95 
BP-90         G^ellAAcase  $15  J5 

BC-79A  Rapid/Trfchre  Charger  S64.&S 
For  KENWOOD  TH-77  /  75/ 55/ 45/ 25  radios: 
PB-6  {wichmf^c  pliiQi]  7,2V  SOQmAh  $27  J5 
PB-8sh  pk.  (5W)  12.0V  lOOOmAh  $39,95 
KSC'14  Dual  RapidrrficKie  Charger  $64.95 
For  KENWOOD  TH-78/ 48/ 47/28/  27  radios: 
PB-13  pk  7,2V      700mAh   $25.95 

PB-18xh  (NiMH)  72v  225amAh  $49.95 
BC-15A       Rapid/Trickle  Charger      %mM 

For  KENWOOD  TH'79/42/22A  radios: 
PB-32pk.  6.0V      eOOmAh  $22.95 

PB-34pk.  (SW)         9.6v      eOOmAh  $34.95 
KSC-14   Dual  Rapid/Trickle  Charger  $64,95 
For  YAESUFT-471,  470.  73.  33,  22  m^Hos: 
FNB-10  pfc.  7.2v      BOOmAh  $20.95 

FNS-11  pk.  (SW)  12.0V  eOOmAh  $24.95 
FNB-llxh  (NiMH)  12.0 V  1350mAh  $49.95 
FBA-iO  6-Ce!l  AA  case  $14.95 

BC-601        Rapfd/Tfickle  Chari^er        $64^95 

For  YAESU FT-530 /416/  76/26  radios 
FNB-26  pk.  7.2v    1200mAh  $29.95 

FNB-27  pk.  C6W)  12.0v  SOOmAh  $35,95 
FNB-27xh  (NtlVIH)  t2.0v  lOOOmAh  $48.9B 
BC-601        RaptdJTrkkie  Charger       $64.95 

For  YAESU  FT-5'fR/4lR/i1Rmdios: 
FNB-3lp%.  4JV      700mAh   $33.95 

FNB-3S  pk.  (SW)  9.6v  700rTTAh  $44  J5 
BC-601  Rapidrrrfckk  Charger  $64 .9 5 

For  YABSU  FT-SaR/40R/  10R  radios: 

FMB-V47pk.  7.2V    1200mAh  $39.95 

FNB41  pk.  (5W>  9,6v  700mAh  $39,95 
BC-601  Rapid/Trickle  Charger     $64,95 

For  STANDARD  C'22SA  /  C528A  /  5SeA  radios: 
CNB-153pk,  7.2v    1200mAh    $29.95 

CNB-152  pk.  (SW)  12,0v      SOOmAh  $32.95 
CSA-1S1      Raprdrrrlckle  Charger       $64.95 
Mr,  NiCd  also  supplies  batteries  for  your 
LAPTOP  i  NOTEBOOK  COMPUTERS 
CELLULAR  PHONES  /  CAMCORDERS 
REPLACEMENT  NiCd  /  NiMH  JNSERTS 

We  can  rebuild  your  Computer  pack!  Call! 

Mail,  Phone,  &  Fax  orders  welcomel  Pay  with 
MC  /  VISA  /  DISCOVER  /  AMEX 


GALl  OR  WBin  FOR  OUR  FREE  CATAIQCI 


Mr  NiCd  -  fl/f  Yost  *ft  Comptmy 

2211-0  Pafview  Rd..  MiddleEon.  W(  53562 

Phone  (608)-831 -3443 
Fax  (608)  831-1082 
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other  problem  behaviors.  Nicoiine,  they  ex- 
plain, tends  to  disrupt  fetal  brain  ckvelop- 
meni — an  invisibie  birth  defect 

Maybe  ihai  helps  explain  the  bad  language 
and  inieniionai  QRM  on  our  bands. 

Tl  also  raises  the  question,  since  researchers 
have  been  able  to  tic  certain  brain  changes  to 
prenatal  nicotine  in  the  mother's  blood,  as  to 
whai  other  changes  il  may  cause — pti}'sk:al  and 
genetic  changes  wiiich  are  irreparable. 

They've  found  similar  influences  from  the 
prenatal  use  of  alcohol,  crack,  and  other 
drugs,  with  thalidoinide  being  an  outstanding 
example,  so  111  be  really  surprised  if  many 
drugs  used  by  mothers  during  pregnancy  don't 
also  do  permanent  damage  to  children.  Like 
caffeine,  aspirin,  sleeping  pUls,  and  just  about 
any  other  medication.  Of  course^  if  you  really 
dofi't  cai^  how  your  kid  mms  out,  then  what's 
to  wofiy?  This  could  help  to  explain  the  grow- 
ing percentage  of  children  being  bom  with 
obvious  birth  defects. 

Space  Radiation 

A  letter  from  a  73  reader  who'd  read 
Rene's  NASA  book  had  just  one  question. 
How  come,  if  the  effects  of  radiation  in 
space  are  so  lethal,  the  Russians  aboard  Afir 
have  Tnanagcd  to  survive?  Hey,  that's  easy. 
Mir  and  all  of  our  recent  space  exploration 
has  been  well  below  the  Van  Alien  Belt, 
which  shields  them  and  Earth  from  the  sun's 
killer  radiation. 

Speaking  (well,  writing)  of  Mir  and  the 
planned  American  space  lab,  has  anyone 
been  asking  what  the  justification  is  for 
spending  so  many  billions  of  dollars?  Mir  has 
been  up  diere  for  years  and  what  scientific 
benefits  have  die  Russians  re^)^  as  a  result? 
What  scientific  breakthroughs  have  been 
achieved  from  our  own  space  experiments? 
Enlighten  me,  please.  Other  than  as  scientist 
and  engineer  welfare,  what's  the  benefit  to 
all  of  us  in  spending  all  chat  money? 

Worse*  by  providing  highly-paid  jobs 
working  for  NASA  and  their  contractors,  our 
belov^  government  is  keeping  thousands  of 
scientists  from  being  available  for  private  in- 
dustry, where  the  long*range  benefits  would, 
1  expect,  be  far  greater  for  our  country. 

Japan,  which  has  not  spent  billions  on 
military  and  space  projects  has  used  its  tech- 
nical manpower  to  bury  us  with  innovative 
high-tech  products.  Scientists  and  engineers 
in  Japan  go  to  work  for  Sony,  Hitachi,  Toshiba 
and  so  on.  Ours  are  almost  all  sucked  into 
NASA  and  military  R&D. 

The  Bright  Sida 

As  shortwave  broadcast  stations  move  to 
the  Web,  well  see  4i)  m  opening  up  again  for 
us.  And  well  see  not  just  less  pressure  from 
other  services  for  our  HF  bands^  well  eventu- 
ally be  in  a  position  to  ask  to  have  our  bands 
expanded.  We  may  go  back  to  7.0-8.0  MHz 
for  40  m,  and  140  to  14.4  for  20  m.  Or  e%'en 
up  to  15  MHz,  since  commercial  and  govern- 
ment use  of  the  HF  bands  will  have  long  been 
moved  lo  satellite  relaying  systems,  which 
have  wider  bandwidths  and  100%  reliability. 


One  thing  will  he  for  sure,  the  CW-forever 
guys  will  be  pounding  away  at  15-20  wpm 
while  the  rest  of  the  world  is  sending  audio 
and  video  anywhere  in  the  world.  Heck,  Vm 
seeing  data  rates  of  2,048  Kbps  already  in  use. 
And  we  think  9.6  Kbps  is  fast! 

Being  a  geriatric  case,  I  can  remember 
way  back  when  amateurii  pioneered  new 
modes  and  higher- speed  communications. 
Now,  with  the  vigorous  support  of  ihe 
ARRL,  we're  fighting  hard  to  maintain  the 
oldest  and  slowest  radio  communications 
system  ever  devised. 

Yes,  I  agree,  CW  is  fun.  And  so  is  making 
Daguerreotype  photos.  And  running  Stanley 
Steamers  or  Model  Ts. 

iBdustry  Blindness 

Recent  brochures  from  power  company 
conferences  contain  no  hint  of  the  coming 
cold  fusion  revolution.  Well,  I  saw  the  same 

thing  happen  lo  the  computer  mainframe 
companies  when  the  minicomputers  came 
along-  And  then  again  when  microcomputers 
(personal  computers)  arrived.  The  major 
computer  conferences  put  personal  comput- 
ers down  in  the  basement,  or  in  an  outbuild- 
ing somewhere.  But  thai  was  only  after  a 
hard  battle  to  even  get  a  foot  in  the  door. 

The  biggest  computer  conference  of  all, 
the  National  Computer  Conference  (NCC), 
got  blown  away  for  just  this  reason. 

Even  a  1998  conference  on  Renewable 
Energy  Technologies  is  covering  only  solar, 
biomass,  photovoltaic,  small  hydro,  and 
wind  power  technologies — few  of  which  are 
going  to  even  be  around  in  20  years. 

Elemetital  Energy 

I've  changed  the  name  of  my  Cold  Ftishrt 
journal  to  Elemental  Energy  for  two  reasons. 
First,  it  better  expresses  the  physics  of  this 
new  energy  source,  and  second,  cold  fusion 
has  had  such  a  bad  rap  from  the  establish- 
ment that  it's  easier  to  change  the  name  than 
fight  emotional  prejudice.  The  excess  heat 
being  generated  by  the  cotd  fusion  process  is 
the  result  of  the  transmutation  of  elements. 
You  see,  when  some  elements  arc  trans- 
muted into  others,  there  is  a  very  tiny  bit  of 
mass  lost  Ln  the  transfer  But  by  the  lime  you 
multiply  this  times  Einstein's  c^  you  have  a 
serious  bunch  of  energy  generated  as  heal. 
Thafs  the  speed  of  light,  squared* 

Faster!  Faster! 

We  could  speed  up  data  transmission  by 
about  three  times  if  we  encoded  our  words 
differently.  Right  now  our  computers  en- 
code every  letter  of  every  word,  plus  the 
space  between  words.  With  an  average 
word  length  of  five  letters,  plus  the  space^ 
that's  six  characters  we  send  for  each  word. 

Our  bytes  have  eight  bits,  providing  us 
with  256  possible  characters  in  the  ASCII 
code.  Plus  a  start,  a  stop,  and  a  parity  bit 
Tliat's  11  biis  total  for  each  byre. 

Bui  what  if  wc  were  lo  assign  a  number 
for  each  word  in  the  English  language? 
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Proprghtion 


Number  87  on  ynw 


Jim  Gray  W1XU 
210  E  Chateau 
PaysonAZ  85541 
lJimpeg@neizonexom] 


The  best  fG)  days  for  radio 
propagation  are  likely  to  be  the 
3rd-5th  and  1 4lh,  while  the  worst 
{Pot  VP)  arc  likely  to tKcur from 
the  17th-20th  and  again  on  the 
23rd or  24th.  The  remaining  days 
are  either  F;iir  (F)  or  trending  as 
shown  on  the  calendar. 

Remain  alcrl  during  the  ]7th~ 
20lh  for  other  geophysical  effects 
on  Eaitb,  including  earthquakes* 
volcanhm.  and  unusual  weather 
conditions.  An  early  winter  is  pos- 
sible in  the  northern  US,  beginning 
n^id-iuojith. 

As  this  is  written  f  mid- August) 
solar  flux  unexpectedly  remains 
in  the  70s,  having  shown  few 
signs  of  increase  for  nearly  two 
years  .„  resulting  in  stagnani 
DX  conditions  with  few  golden 
opportunities. 

10-12  metera 

Generally  Poor,  except  for  oc- 
casionul  transequaiorial  propaga- 
tion with  F2  openings  on  the  best 
days — most  likely  South  and 
Central  An>erica. 


15-17  meters 

DX  to  Africa  and  Latin 
America  on  the  Good  days  pos- 
sible* with  short-^kip  out  to  about 
UOOO  mites  or  so  in  the  US. 

20  meters 

Your  best  band  for  DX  open- 
ings arotind  the  world  from  dawn 
to  dark*  and  opetiitigs  to  the 
Southern  Hemisphere  after  dark 
in  evening  hours.  You  can  expect 
excellent  short- skip  during  the 
daytime  to  2,500  miles  or  so. 

30-40  meton 

These  bands  ought  to  be  open 
for  DX  from  just  before  .sunset  to 
just  after  sunrise.  Sigimls  from  the 
east  should  peak  until  midnight, 
and  after  midnight  to  other  areas. 
Daylight  short-skip  of  about  500 
miles  will  be  possible,  and  night- 
time shoit-skip  to  1 .500  miles  or 
mof^  will  be  available. 

80  meters 

Occasional  DX  to  various  ar- 
eas of  the  world  should  he  pos- 
sible between  stmset  and  sunrise 


Using  17  bits  weM  be  aHe  to  de* 

fine  131X)72  wonds.  plus  the  start, 
Slop  and  parity  bits  would  give  us  20 
bit  siiperbvlcs*  That  would  enable  us 
to  send  a  word  w  ith  20  bits  instead  of 
66  bits,  a  .13  times  im(m>vemeat  in 
ihmughpul. 

This  would  have  the  added 
value  of  niakine  the  translation  to 
any  other  language  automatic. 
Backwards,  of  course,  some  sen- 
tences would  he.  But  we  can  live 
with  that. 

Our  computers  would  have  no 


problem  in  handling  shorter  bytes 
for  tuimbers,  piinctualioa  iind  spe- 
cial characiers.  If  the  byte  comes 
through  with  20  hits  it's  a  word.  If 
it's  10  bits  it's  not. 

Just  because  wcVe  still  stuck 
with  the  hundred-year-old  type- 
writer key  arrangement  doesn't 
mean  \^  e  have  to  keep  living  with 
the  old  .ASCII  character  set  for- 
ever.  In  case  you\e  forgotten,  the 
keys  were  arranged  to  slow  Llown 
typing  so  the  typewriter  wouldn't 
jam  with  a  fast  typist. 


Extra 


Subscfiption  OffBw 


^A5  Year  73  Magazine  subscription  for  only  S100!  [ 

I       (ThaVs  just  $20  a  yeBr  and  only  the  beginning,  folks.) 
J     73  will  also  send  a  spedal  nme  month  (school year)  gift  subscription 
I  in  your  name  to  the  school  library  of  your  choice! 

iThafs  69  issues  for  only  $100  (about  $1A5  each). 


I 


Sifch  a  deaJ'  (Limited  time  offer.  US  only.)  Order  now. 
W  274  7373  or  mail  to  70  R  202  N,  Dept  100/69,  Peterborough  NH  03458 
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SUN 

MON 

TUE 

WED 

THU 

FRl 

SAT 

1  F 

2   F'G 

3  G 

4  G 

5  G 

6  G-F 

7  F 

BF^P 

9  P-F 

10  F 

11  F-G 

12G-F 

13  F-G 

14G 

15G*F 

16  F-P 

17  P 

18  P-VP 

19  VP 

20  VP-P 

21  P-F 

22  F^G 

23G'F 

24  F-P 

25  P        1 

2SP-F 

27  F 

2SF*G 

29  G-F 

30  F 

when  QRN  levels  permit  on  Good 
(G)  days  (see  calendar ).  and  alsn 
short-skip  during  hours  of  dark- 
ness to  1 ,500  miles  or  more. 


160 


Following  the  usual  suinmer- 
limc  slump,  this  hand  ought  to 


begin  to  come  alive  again  during 
the  hours  of  darkness  when  QRN 
permits.  Try  the  days  marked  <G) 
on  the  calendar  for  best  results, 
DX  toward  the  east  until  mid- 
night,  and  to  other  areas  after- 
wards until  dawn.  Short- skip  to 
1,500  miles  will  prevail  when  the 
band  is  quiet.  WIXU. 
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Numbef  S3  oa  your 


cAnd 


Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
harntesi  to  liy  and  dump  il,  but  you  know  you'll  gel  a  far  more  realistic  price  if 
you  have  it  out  where  100.000  active  Nim  potential  buyers  can  see  it.  rather 
than  I  he  few  hundred  local  hams  wtio  come  by  a  (lea  marltel  table  Check  youf 
attic,  garage,  ceitaf  and  cbsei  shelves  aod  get  cash  for  youf  ham  and  oom- 
puier  gear  before  it  s  too  old  lo  sell.  You  k-fxjw  you're  *iOi  gciing  to  use  il  again, 
so  why  leave  it  for  your  widow  lo  throw  out?  That  stuM  isn't  getting  any  younger* 
The  73  Flea  Markei,  Baner  'n^  Buy.  costs  you  peanuts  (almost)-  comes  \o  35 
cents  a  word  tor  individual  (noncommercialt)  ads  and  $1.00  a  word  for  com- 
merclal  ads.  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in, 
But  be  honest.  Tliere  are  plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't 
work,  say  so. 

Malie  your  list,  count  the  words,  FrK^fucftng  your  call,  address  and  phone  num- 
ber inctude  a  check  or  your  credit  card  number  and  expiralton  II  you're  plac- 
ing  a  commerctal  ad,  include  an  addithonal  phone  numt>ef,  separate  from  your 
ad. 

This  is  a  monthly  magazine,  not  a  ctaily  newspaper,  so  figure  a  couple  monltis 
before  I  he  aclion  starts:  then  be  prepared.  1 1  you  get  too  many  cat^s.  you  prk:ed 
It  low.  If  you  don't  get  many  calls,  loo  high. 

So  gel  busy.  Blow  the  dust  oft.  check  everything  out,  make  sure  It  still  works 
right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer 
happy  with  that  rig  you're  not  using  now.  Or  yoo  might  get  busy  on  your  com- 
puter and  put  logeiher  a  Its!  of  small  gear/parts  to  send  to  tfrose  interested? 

Svnd  your  ads  and  pay  men  I  tm  7J  Magazine,  liarter  'n'  Btiy.  70  Ri* 

202 N,  Pete rborn ugh  NH  If3458  and  get  set  for  the  phone  oiUa.  i  he  d^ead- 

Wtk  tor  the  FehruaA'  1998  das** it R-d  tid  stfclion  is  December  12lti.  1997. 


HAM  GOOOIESt  Free  Shack  Attack 
Catalog.  (801)  878-2760,  |kb7vrd@ao1 
-CO  m  U  hitp .// w  w  w  vc  ne  t  com/sal . 

BNB45 

TIREO  OF  IRONING?  PCB  service. 
No  $  setup,  tree  scanning  available, 
FIRST  PROTO.  4201  University  Drive 
#102,  Durham  NC  27707.  (919)  403- 
8243,  BNB5005 

Audio  Equipment  wanted,  1930s- 
1960s  Tube-type  amplifiers,  large  or 
small  speakers,  mixers,  microphones, 
tubes,  parts,  elc  Especially  Western 
Electnc,  Jensea  Marantz^  Mac^niosh, 
JBL.  etc.  1-800-251  -5454.       BNB202 

HEATHKITS  WANTED:  Premium 
pnces  paid  for  unassembled  Heathkits. 
Rob  W3DX.  (804)  971-6812  evenings 
or  [Robcap@aol.com],  BNB206 


WAfJTED:  IManuals  receiver  typos 
Syivania,  R1414/URR,  Syivania 
R1451A/WLR-6TMC.  GPR  110A 
ROHYE  &  SCHWARZ,  EK07 
OOVETRON  MPC'1000CRT2.  WE- 
BER. 4845  W  107m  Sireet.  Oak  Uwn 
IL  60453-5252,  BMB802 

METHOD  TO  LEARN  MORSE  CODE 
FAST  AND  WITHOUT  HAtSfGUPS 
Johan  N3RF  Send  $1.00  &  SASE. 
SVANHOLM  RESEARCH  LABORA- 
TORIES. RO.  Box  81.  Washington  DC 
20044  USA.  BN6421 

RF TRANSISTORS  TUBES  2SC2879, 
2SC1971,  2SC1972.  MRF247. 
MRF455,  MBS719,  2SC1307, 
2SC2029.  MRF454,  2SC3133, 
4CX250B,  12DQ6,  6KG6A.  etc 
WESTGATE.  1-800-213-45^3. 

BNB6000 


® 


r^a'8 


K£(?BJH 


\  1HlU«  I  LI.  SO  fitT  OUTUt  BRWD,  CALL  "CQ 
EA^TU;*  AUD  6tE  IF  \  CAM  CREOTTt  mt  BXCtGBST 
PILE -OP   IW  TUE  Hl^tDG><  OF  AWVATQJ^e  CADVO 
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BIOELECTHIFlEH^  5  Hz  micro  cur- 
re  nl  supply  for  ptani  arxJ  animal  re- 
^»an;h  Semi-Kit  $38.00.  Assembled 
complete  with  batteries  and  silver  elec- 
trodes $89-50.  Add  $2.50  postage. 
Thomas  Miller,  314  South  9th  Street, 
Richmond  IN  47374.  BNB343 

Ttie  Communicators  Hand  Book:  A 

reference  guide  lor  the  professional 
engineer  or  Radio  DXer  with  a  list  of 
FREE  catalogs  and  Much,  Much, 
Morel]  ...  To  order  send  $g,9S  U.S. 
Check/M.O.,  Canada  $1 3,50  int'l  postal 
M.O.  To:  S.  Crawford,  RO  Box 
83.  Riverdale  NY  10463,  Fast  FREE 
Shipping.  BNB799 

FM  MICRO^OW  POWER  BROAD- 
CASTING S8-1 08  MHz,  PLLTransmit- 
ters/R.F. Amplifiers/Antennas.  Mono/ 
Stereo.  50  mWs  to  100  Watts.  Free 
Catalog/lnfo.  Call  (250)  642-2859  or  E- 
Mail:  [t(scott@pinc,com].  R,  Scott 
Communications  Ltd,  We  Ship 
World  Wide  From  Canada  r  BNB102 

COLLOIDAL  SILVER  GENERATORl 

Wliy  buy  a  "-'box  of  batteries"  for  hun- 
dreds ot  dollars?  Current  regulated,  AC 
powered,  tully  assembled  with  #12 
AWG  silver  electrodes,  $74  50  Same, 
but  DC  powered.  $54.50,  Add  $2.50 
shipping,  Thomas  Miller.  314  South  9tr> 
Street.  Rictwnond  IN  47374.  BNB342 


MAHLON  LOOMiS.  INVENTOR  OF 

RADIO,  by  Thomas  Appleby  (copynght 
1967).  Second  printing  available  from 
JOHAN  K.V.  SVANHOLfVI  N3ftF, 
SVANHOLM  RESEARCH  LABORA- 
TORIES, P.O.  Box  81 ,  Washington  DC 
20044.  Please  send  $25.00  donation 
with  S5.0O  for  S&H.  8NB420 

BREAK  THE  CODE  BARRIER:  A  self- 
hypnosis  tape  thai  allows  you  to  leam 
or  increase  code  speed  easily  and 
quickly.  Tt?  order  send  $14.95  +  $3.00 
S&H  to  Dr,  Hal  Goodman,  RO,  Box 
184,  Eastport ME 04631 ,  Fornxire  inlOp 
send  SASE  or  [http://www.ne ma ine 
.com/w3uwh/morse.htm].      &NB203 1 

HEATH  COMPANY  is  selling  pholO^ 
copies  of  most  Heath  Nit  manuals.  Only 
authorized  source  for  copyright  manu- 
als. Phone:  (616)  925-5899,  8-4  ET 

BNB964 

CLASSIC  RADtOS.  Radio  Finder  Web 

list  revised  weekly  {www.mdiofinder 

com],  TEL/FAX  1-313^454-1890. 

[Under  Sradiof  trader  com].      BN370O 

ASTRON  power  supply,  brand-new  w/ 
warranty.  RS20M  $99<  RS35M  $145, 
RS50M  S209.  RS70M  $249.  AVT,  call 
for  othef  models.  (626)  286-01 18, 

BMB4t1 


Radio  Bookshop 

ORDER  FORM 


IYlhi  nuiy  inler  h>  etlllI,  lL'k*phLMC.  or  tk'«.  Alt  puynurtL^  lul-  ki  titMn  \JS  lunli.  Alkw  4  vm^\  kw  ikthv^eyl 

[J^M  1^         TTTLE  ~  '^'*^  ' 


1- 


I- 


I- 


QTY  PRICE  I  TOTAL  [ 


Shipping:  All  orders  add  $5.00  handling  *plus  cj*  u* 

there  is  an  additional  al  cost  shipping  charge  ^^" 

added  to  all  foreign  orders.  We  ship  UPS  where  TOTAL  S 
iposslble.  please  give  us  street  address. 

Make  checks  payabie  to  '*Radio  Bookshop." 


I 


I  Foreign  Orders:  Choose  one  n  surface  shipping  D   air  shipping 
'{Surface  delivery  may  take  2-3  months.) 
*Note;  The  actual  foreign  shipping  costs  will  be  additional  to  the 
regular  shipping  and  handling  fees. 


_  Phone 


I  Name— 

[Address 


City 


State 


Zip 


Country 


J 
I 

I 


I 


Total  Paid  $ 
Card  # 


$10  minimum  for  credit  card  orders 

UCheck/Money  Order      lAMEX    DMC  DVISAi 


Signature 


Expires 


Dale 


I 


I 

iTelephone:  603-924-0058,  800-274-7373,  FAX  603-924-8613 
^ail:  Radio  Bookshop,  Depl  1197,  70  Route  202  N,  PeleibowLgh  NH  03458 
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YES,  Send  me  1 2  issues  of  73  at  ttie  low  rate  of 

I  $24.97  (save  47%  over  the  cover  price),  Canada  add  $7 

J_pjus_$l_^q_GST;  _Foreigi^add J1 9surface^_$42  aimTail^ 


k 


9 


^-i 


•  > 


J 


Oi 


f 


.V. 


f^\ 


The  Kachina  505DSP 
Computer  Controlled  HF 
Transceiver  After  twenty  years 
of  building  commercial 
Iransceivers  in  Arizona.  Kachina 
has  decided  the  time  is  right  for  a 
new  approach  lo  amaleur  radio. 
The  Kachina  505DSP  is  nothing 
short  of  a  revolution  in  HF 
transceivers. 

Why  Use  Knobs  if  You  Have 
Windows?  The  old-fashioned 
front  panel  has  become  too 
cluttered  lo  be  useful.  Too  many 
knobs,  too  many  buttons. 
Kachina^s  505DSP  transceiver 
connects  to  your  computers 
serial  port  and  is  completely 
controlled  under  Windows"'-  With 
optional  cables,  the  radio  may  be 
remotely  located  up  to  75  feet 
away  from  your  computer 
magine  combining  a  state-of- 

Wmdom  IS  a  trsdemark  of  Mtcroso^  Corp 


the-art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  and  youll 
soon  wonder  why  all  radios 
aren't  designed  this  way.  Why 
setlle  for  a  ttny  LCD  display 
when  your  computer  monitor  can 
simultaneously  show  band 
activity,  antenna  impedance, 
heat  sink  temperature,  SWR, 
fonfl/ard  and/or  reflected  power 
and  a  host  of  other  information? 

16/24  Bit  DSP/DDS 
Performance  tn  addition  to 
100%  computer  control,  the 
Kachina  505DSP  offers 
exceptional  16/24  bit  DSP/DDS 
performance.  IF  stage  DSP 
'brick-wall '  digital  filtering, 
adaptive  notch  filters  and  digital 
noise  reduction,  combined  with 
iow  in-band  IMD  and  high 
signai-to-noise  ratio,  produce  an 


PC  not 
included 


excellent  sounding  receiver 
Sophisticated  DSP  technology 
achieves  performance  levels 
unimaginable  in  the  analog 
world.  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  superior 
phasing-method  algorithms.  The 
RF  compressor  will  add  tote  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidth, 
and  the  TX  equalizer  will  allow 
you  to  taitor  your  transmitted 
audio  for  more  highs  or  lows. 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 


Features: 

■  Works  with  any  Computer 
Running  Windows  3.1. 95 
or  NT 

■  Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

IF  Stage  16/24  Bit  Digital 
Signal  Processing  (DSP) 

■  II  DSP  Bandpass  Filter 
Widths  from  100  Hz  to  3.5 
kHz  (6  kHz  in  AM  Mode) 

Band  Activity  Display  with 
"Point  and  Click" 
Frequency  Tuning 

#n-screen  Antenna 
"Smith"  Chart,  Logging 
Software  and  Help  ftAenus 

Automatic  Frequency 
Calibration  from  WWV  or 
Other  External  Standard 

"Snapshot"  Keys  for 
Instant  Recall  of 
Frequencies  and  Settings 

I  Optional  Internal  Antenna 
Tuner 
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Seeing  is  Believing 

American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the 
505DSP  is  bound  to  set  the 
standard  for  all  that  follow.  But 
dont  take  our  word  for  it. 
Visit  our  website  at 
http://www.kachina'az.com 
for  detailed  specifications,  to 
download  a  demo  version  of  our 
controi  software,  or  to  see  a 
current  list  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms. 


KACHINAffl 

COMMUNICATIONS^  INC. 

RO.  Box  1949,  Cottonwood,  Arizona  86326,  US.A. 
Fax:  (520)  634^8053.  Tel:  (520)  634-7828 
E-Mail:  sales @kactiina-az.conr> 


"^c^mns  am  fmtums  sui^t  m  change  without  notKs. 
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160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  y]/hy  your  next  HF 
transceiver  stiouid  be  a  JST-245.  . 
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Ali-Mode  Operation  {SSB,CW,AM,AFSK.FM)  on  aH  HF  amateur 
bands  and  6  meters.  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner. 

•  JST-145  COMING  SOONf  * 

MOSFET  POWER  AMPLfFIER  •  Rnal  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  *  AutO  tuner  Included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
In  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec^ 
ttons  are  user  selectabfe  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  •  100  kHz-30  MHz,  pfus  43* 
54  MHz  receiver.  Electronicalty  tuned  front-end  Tfltering.  qoad- 
FET  mixer  and  quadruple  conversion  system  (iripfe  conversion 
for  FM)  resulls  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
ICP  of  +20dem. 

[F  BANDWIDTH  FLEXIBILITY  •  Standard  2 A  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  R Fatten- 
uation,  tF  notch  fitter,  selectable  AGO  and  afl-mode  squelch. 
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NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (n  1 0  Khz)  if  the  VFO  frequency  is  changed. 

DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Otrect 
Digital  Synthesis  system  is  utifrzed  for  very  low  phase  noise. 

CW  FEATURES  •  Fulf  break-in  operation,  vadabie  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  •  Two  separate  VFOs  for  split-frequency  operatton. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band, 

200  MEMORIES  *  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  *  Butft-in  RS-232G  interface  for 
advanced  computer  applications, 

ER60N0MIC  LAYOUT  *  Front  panef  features  easy  to  read  cofor 
LCD  display  and  thoughtful  placement  of  controis  for  ease  of  oper- 
ation, 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output. 


JRC]  Qapan RacUc  Co^XkL. 
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430  Park  Ave,,  2nd  Floor  New  York,  NY  10022        Phone:  (212)  355-1 180  Fax:  (212)  319*5227 

CIRCLE  1S9  ON  READER  SERVICE  CAHD 


